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Ortho-substituted phenethylamines and 
methods for their preparation 



The present invention relates to ortho-substituted phenethylamines, in 
particular to derivatives of 2-hydroxyphenethylamine that possess 
valuable pharmacological properties, with methods for their 
preparation and with therapeutic compositions that contain these 
compounds as active components.. 

Surprisingly, it has been found that compounds of formula I 



Ri is hydrogen, hydroxy, chlorine or lower alkoxy or lower alkyl with a 
maximum of 4 carbon atoms, 

R 2 is hydroxy, methoxy, acetoxy or propionoxy, 

B is alkyl, isoalkyl or cycloalkyl, with each of these groups being 
capable of containing from 3 up to and including 8 carbon atoms, or 
it is the group -CR3R4R5/ in which R 3/ R 4 , R 5 in each case represent 
methyl or ethyl, 

and their acid addition salts possess valuable pharmacological 
properties. Standard tests on warm-blooded animals have shown that 
compounds of formula I, and in particular their physiologically 
compatible acid addition salts, are capable of lowering the blood 
pressure. It can be concluded from this that the compounds and their 
salts, as hypotensive agents, are for example useful in hypertension. 




I 



in which 
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The expressions "lower alkyl" and "lower alkoxy" signify alkyl and 
alkoxy groups that contain from 1 to 4 carbon atoms. Examples of 
lower alkyl groups are thus methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, sec-butyl, and tert-butyl. Methyl and ethyl are preferred. 
Examples of lower alkoxy groups are methoxy, ethoxy, isopropoxy and 
butoxy groups. The expression "alkyl" signifies an aliphatic, 
saturated, unbranched hydrocarbon residue that can contain from 3 up 
to and including 8 carbon atoms; this residue can be bonded to the 
nitrogen atom by means of its first, second or third carbon atom. 
Examples of such alkyl groups are 1- and 2-propyl, 1- and 2-butyl, and 
1-, 2- and 3-pentyl, -hexyl, -heptyl, and -octyl groups. "Isoalkyl" 
signifies a terminally branched, saturated hydrocarbon residue of 
formula - (CH 2 ) n -CH (CH 3 ) 2 , in which n is zero or a whole number from 1 up 
to and including 5. Such isoalkyl groups are isopropyl, isobutyl, 
isopentyl (3-methylbutyl) , isohexyl (4-methylpentyl) , isoheptyl (5- 
methylhexyl) , and isooctyl ( 6-methylheptyl) . Cycloalkyl groups are 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and 
cycloctyl . 

A number of primary, secondary and tertiary ortho-substituted 
phenethylamines are known. However, no hypotensive activity has been 
reported for these compounds. Thus, the known 2-hydroxyphenethylamine 
and its N-methyl and N,N-dimethyl derivatives raise the blood 
pressure, as do a large number of other phenethylamines that are known 
as sympathicomimetic amines. N-Ethyl-2-hydroxyphenethylamine, unknown 
until now, was synthesized and tested; it likewise displays pressor 
activity. 

Structurally-related ortho-substituted phenethylamines have been 
described, for example by Horii and Inoi, Yakugaku Zasshi, 77, 1095 to 
1100 (1957), and in US Patent No. 2,525,674, in which secondary amines 
that are derived from a-methyl-(5- (2-methoxyphenyl) -ethylamine are 
described, and in Japanese Patent No. 3572/61 which includes the 
similar derivatives of p-methyl-(3- (2-methoxyphenyl) -ethylamine . 
Although biological activity has been described for a number of these 
compounds, it has not been reported for any of the compounds that they 
display hypotensive properties. Thus it is known that a-(2- 
methoxyphenyl) -(J-methylaminopropane is a valuable therapeutic agent 
that is however contraindicated in hypertension; see Merck Index, 7 th 
edition (1960), page 669. 

The present invention is thus concerned with new derivatives of 2- 
hydroxy- and 2-methoxyphenethylamines that have unexpected and 
valuable properties in that they show blood pressure-reducing activity 
in warm-blooded animals. 

With respect to their preparation, compounds of Formula I can be 
classified into two groups: 1) those types of Formula I that are 
included in the formula la 
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in which 

R 2 ' is hydroxy or methoxy, and 

Ri and B have the definitions given for Formula I, 

and 2) those types of Formula I, and in particular their 
hydrochlorides, that are included in Formula lb 



in which 

Ri" have the same significance as in Formula I, except for hydroxy, 

R 2 " is acetoxy or only propionoxy, and 

B has the significance given for Formula I, 

The compounds of Formula la and their acid addition salts are prepared 
by reduction of a compound of formula II 



A signifies a carbonyl or methylene group, 

B' has the significance given for B arid in addition also alkanoyl or 
isoalkanoyl with from 3 up to and including 8 carbon atoms, provided 
that either only A or B' contains a carbonyl group, and 
Ri and R 2 ' have the significance given for Formula la, 

with the reduction being carried out in an inert solvent with a 
complex metal hydride or borane or diborane, if desired a product in 
which Ri is lower alkoxy and/or R 2 ' is methoxy, is converted by ether 
cleavage into the corresponding compound in which R 2 and/or R 2 ' are 
hydroxy, and if desired a reaction product is transformed into an acid 
addition salt with an inorganic or organic acid. 




Ib 




II 



in which 
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The expressions "alkanoyl" and "isoalkanoyl" signify alkanoyl residues 
that correspond to the alkyl and isoalkyl groups as defined for 
Formula I. 

The reduction is carried out with borane or diborane, or a complex 
metal hydride such as sodium borohydride in the presence of aluminum 
chloride, lithium aluminum hydride, diisobutylaluminum hydride and the 
like in the presence of an aprotic inert organic solvent, preferably 
an ether-like solvent such as tetrahydrofuran, ethyl ether or the 
like. It is advisable to exclude moisture and, especially when borane 
or diborane are used, to work in an inert atmosphere, for example in a 
nitrogen atmosphere. To begin with, the reaction is moderated by 
temperature control, by cooling. Termination of the reaction is 
achieved by warming, usually by heating the reaction mixture to the 
boiling point. The product is isolated by the usual methods. 

The starting materials of Formula II are amides in which one of the 
groups A or B' contains the carbonyl function. 

Amides of Formula II, in which A signifies the carbonyl group, can for 
example be obtained by treating an isocumaranone- (2-oxo-l, 2- 
dihydrobenzo [b] furan) of Formula III 



in which 

Ri has the significance given for Formula la, 

with an amine of formula H 2 N-B, in which B has the significance given 
for Formula I. These amides are obtained by mixing the reactants, if 
necessary in an inert solvent for example benzene. Gentle warming, 
for example to the reflux temperature, can be used to accelerate the 
reaction. The amides are isolated in the usual manner in crystalline 
or liquid form and are generally sufficiently pure to be able to be 
used for the above mentioned reduction method without further 
purification. 

The isocumaranone s of Formula II are known, or they can be prepared 
from known materials, as is described in more detail in the examples. 




The amides of Formula II, in which B' signifies n-alkanoyl, can be 
prepared by alkanoylation of a primary amine of Formula IV 
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in which R x and R 2 ' have the significance given for Formula la. 
Suitable alkanoylation agents are for example n-alkanecarboxylic acid 
anhydrides; the alkanoylation methods used are the known ones. 

A number of primary amines of Formula IV are known, and others can be 
prepared, for example by reduction of the corresponding 
phenylacetamides . 

A number of compounds that fall under Formula la and are represented 
by Formula Ic 



Ri is hydrogen, hydroxyl, chlorine or lower alkyl or lower alkoxy with 

at least 4 carbon atoms, 

R 2 ' is hydroxy or methoxy, and 

B" is alkyl or isoalkyl, with each of the groups containing from 3 up 
to and including 8 carbon atoms, or cycloalkyl with from 5 up to and 
including 8 carbon atoms, 

and their acid addition salts, 

can be prepared by a method that includes the reduction of a compound 
of Formula V 



in which 

P and Q together represent a bond, 
X is hydrogen, 

-Z-X is alkyl, isoalkyl or cycloalkyl, or 
Q and X together signify a bond, 
P is hydrogen, and 

Z signifies alkylidene, isoalkylidene or cycloalkylidene, and 
Ri and R 2 ' have the definitions given above, 

with activated hydrogen or a complex metal hydride, if desired 
hydrolysis of a product that contains lower alkyl groups, to the 
corresponding hydroxy derivative and if desired conversion of the 
product to an acid addition salt with an organic or inorganic acid. 




Ic 



in which 
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A number of the expressions used in the above definitions have already 
been defined; in addition, the expressions "alkylidene" and 
"isoalklidene" signify 1,1-alkylene groups that correspond to "alkyl" 
and "isoalkyl"; "cycloalkylidene" signifies 1, 1-cycloalkylenes that 
correspond to "cycloalkyl . " 

The method is preferably carried out in the liquid phase, if necessary 
in the presence of an inert solvent, such as a lower alkanol, for 
example methanol, ethanol or propanol. If hydrogen is used for the 
reduction, it is catalytically activated by means of a metallic 
catalyst, with the metal being one from the palladium or platinum 
group. Suitable catalysts are for example platinum on animal charcoal 
or palladium on animal charcoal. It is advantageous to work at 
pressures of up to 100 atmospheres and at temperatures in the range 
from 20 to 100°C. The product is isolated from the reaction mixture 
by the usual methods, usually in the form of a salt such as the 
hydrochloride . 

If a complex metal hydride is used, a solution of the compound of 
Formula V in a lower alcohol is treated with sodium borohydride and 
the product is isolated in the usual way. 

The starting compounds of Formula V are prepared by mixing a 
phenylacetaldehyde that is substituted in the phenyl ring in 
accordance with the significations of R x and R 2 ' , with an amine H 2 N-B", 
in which B" has the definition given for Formula Ic, or by mixing a 
phenethylamine that is substituted in the phenyl ring in accordance 
with the significations of Ri and R 2 ' , with a 2- or 3-alkanone or a 
cycloalkanone corresponding to the definitions given for "alkyl" and 
"cycloalkyl" for the substituents B" under formula Ic, if necessary in 
solution. They are not generally isolated as the substance, but 
immediately subjected to the above-described reduction. 

The requisite phenylacetaldehydes and phenethylamines are either known 
or are prepared by means of known chemical reactions. 

The invention is likewise concerned with 2- (lower alkanoyloxy) - 
phenethylamines and their hydrochloride salts of formula lb 




lb 



in which 

Ri" is hydrogen, chlorine, lower alkoxy or lower alkyl with a maximum 

of 4 carbon atoms, 

R 2 " is acetoxy or propionoxy, 
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B is alkyl, isoalkyl or cycloalkyl, with each of the groups containing 
from 3 up to and including 8 carbon atoms, or is the group CR 3 R 4 R 5 , in 
which R 3 , R 4 and R 5 in each case are methyl or ethyl. 

Although these ester salts of the 2-hydroxy compounds that are 
included in Formula I are provided with other physical-chemical 
properties, with respect to their pharmacological activity, which is 
hypotensive, they are very. similar to the corresponding phenols. The 
esters cited are valuable agents for the treatment of hypertensive 
states . 

In Formula lb, the lower alkyl and lower alkoxy groups contain from 1 
up to and including 4 carbon atoms; among the lower alkyl and lower 
alkoxy groups, the methyl, ethyl, methoxy, and ethoxy groups are 
preferred. 

The ester salts of Formula lb and the corresponding free bases are 
prepared by alkanoylation of a compound of formula VI 



in which • * 

Ri" and B have the definition given above, 

with acetyl or propionyl chloride, if necessary in the presence of the 
corresponding acid anhydride. 

The alkanoylation is carried out by treating a salt of Formula VI with 
an acid chloride, if necessary in the presence of the corresponding 
acid anhydride, at temperatures in the range from room temperature to 
120°C. The product is isolated by removing the volatile components of 
the reaction mixture under vacuum and recrystallizing the residue from 
a lower alcohol, such as methanol or ethanol, if necessary with 
dilution with a lower dialkyl ether, such as diethyl ether, or a lower 
alkanone such as acetone. 

The phenolic amine hydrochlorides of formula VI can be prepared in 
accordance with the method described in the first part of this 
application. 

The following examples explain the invention in more detail without 
limiting it in any way. The temperatures are given in °C. 




VI 
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Example 1 

a) N-n-Propyl-2-hydroxyphenethylamine hydrochloride 

A solution of 19.32 g N-n-propyl-2-hydroxyphenylacetamide (m.p. 
65°C, decomp) in 300 ml anhydrous tetrahydrofuran is added 
dropwise over 1 hour to a stirred solution of 1 mole borane in 
300 ml anhydrous tetrahydrofuran at 0°C under nitrogen. After 
completion of the addition, the reaction mixture is heated under 
reflux for 4 hours. The cooled reaction mixture (0°C) is then 
carefully acidified by the addition of 700 ml 3N hydrochloric 
acid, and the tetrahydrofuran is removed by distillation under 
reduced pressure. The insoluble crude product is collected and 
air-dried. Recrystallization of this material from ethanol/ether 
affords the above-mentioned propylamine hydrochloride, m.p. 187 °C 
(decomp) . 

The starting material is prepared as follows: 

b) N-n-Propy 1-2 -hydroxyphenylacet amide 

A solution of 20 ml n-propylamine in 50 ml benzene is added 
dropwise to a stirred solution of 15 g isocumarone in 150 ml 
anhydrous benzene. After completion of the addition, the clear 
reaction mixture is stirred at room temperature for 1/2 hour, 
then heated on the steam bath under reflux for a further 1/2 
hour. The solvent is removed by distillation and the oily 
residue is stirred vigorously in 200 ml petroleum ether (b.p. 30- 
60°), whereby the product separates out as a colorless 
crystalline solid, m.p. 65°C (decomp) . 

Example 2 

a) N-n-Butyl-2-hydroxyphenethylamine hydrochloride 

A solution of 31 g oily N-n-butyl-2-hydroxyphenylacetamide in 200 
ml anhydrous tetrahydrofuran is added dropwise to a solution of 1 
mole borane in 300 ml tetrahydrofuran at 0°C under nitrogen. 
After completion of the addition, the reaction mixture is heated 
under reflux for 4 hours. 580 ml aqueous 3N hydrochloric acid is 
carefully added to the reaction mixture which has been cooled to 
0°C, and the tetrahydrofuran is removed by distillation. The 
insoluble product is collected, washed with a little aqueous 
hydrochloric acid and recrystallized from methanol/ether to give 
the product, m.p. 190°C (decomp) . 

The starting material is prepared as follows: 

b) N-n-Buty 1-2 -hydroxyphenylacet amide 

A solution of 15 ml n-butylamine in 50 ml benzene is added 
dropwise to a stirred solution of 17 g isocumarone in 100 ml 
benzene at room temperature. After completion of the addition, 
the reaction mixture is heated at reflux for a 1/2 hour and the 
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solvent is removed by distillation under reduced pressure to give 
the amide as an oil. 

Example 3 

a) N-Isopropyl-2-hydroxyphenethylamine hydrochloride 

A solution of 12 g N-isopropyl-2-hydroxyphenylacetamide (m.p. 
117-118°C) in 125 ml tetrahydrof uran is added dropwise to a 
stirred solution of 1 mole borane in 188 ml tetrahydrofuran at 
0°C under nitrogen. After completion of the addition, the 
reaction mixture is heated under reflux for 4 hours. The cooled 
reaction mixture is then carefully acidified by the addition of 
740 ml aqueous 3N hydrochloric acid, and the tetrahydrofuran is 
then removed by distillation. The aqueous residue is then made 
alkaline by the addition of 100 ml 9N ammonium hydroxide solution 
and the resulting solution is extracted exhaustively with ether. 
The combined extracts are dried over magnesium sulfate and 
concentrated under reduced pressure. The oily residue is taken 
up in 35 ml ethanol, treated with 7 . 8 ml ethanolic 8.7N hydrogen 
chloride, and the solution is diluted with 200 ml ether. The 
precipitate, m.p. 169°C (decomp) , is collected and recrystallized 
from ethanol/ether to give the product as the hydrochloride, m.p. 
169. 5°C (decomp) . 

The starting material is prepared as follows: 

b) N-Isopropyl-2-hydroxyphenylacetamide 

A mixture of 19.8 g isocumarone and 300 ml isopropylamine is 
heated under reflux for 1 hour, and the excess amine is then 
removed by distillation. The residue is dissolved in hot benzene 
and the benzene solution is evaporated until crystallization 
begins. The precipitated crystals are collected and purified 
with a second batch that was obtained by further concentration of 
the mother liquors. Recrystallization of the solid from 
benzene/hexane affords the isopropylamide as colorless crystals, 
m.p. 117-118°C. 

Example 4 

a) N-sec-Butyl-2-hydroxyphenethylamine hydrochloride 

A solution of 12.44 g N-sec-butyl-2-hydroxyphenylacetamide (m.p. 
63°C) in 150 ml anhydrous tetrahydrofuran is added dropwise over 
1 hour to a stirred solution of 1 mole borane in 180 ml anhydrous 
tetrahydrofuran at 0°C under nitrogen. After completion of the 
addition, the reaction mixture is heated under reflux for 4 
hours. The reaction mixture, cooled to 0°C, is then acidified by 
the addition of 580 ml 3N hydrochloric acid, and the 
tetrahydrofuran is removed by distillation under reduced 
pressure. The residual aqueous mixture is then adjusted to pH 9 
with aqueous ammonia and extracted with ether. The ether 
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extracts are washed once with water and dried over anhydrous 
magnesium sulfate. The ether is removed on a rotary evaporator, 
and the residue is further dried by azeotropic distillation with 
benzene. The amine is obtained as an oil and dissolved in 300 ml 
anhydrous ether. Hydrogen chloride gas is passed through the 
cooled (0°C) and vigorously stirred ether solution for 1 hour. 
The mixture is then stirred for one more hour at room 
temperature, and the insoluble hydrochloride is collected by 
filtration, m.p. 148°C (decomp) . Recrystallization from 
ethanol/ether affords the product, m.p. 149°C (decomp) . 

The starting material is prepared as follows: 

b) N-sec-Butyl-2-hydroxyphenylacetamide 

A solution of sec-butylamine in 50 ml benzene is added dropwise 
to a stirred solution of 15 g isocumarone in 100 ml anhydrous 
benzene. After completion of the addition, the reaction mixture 
is heated on the steam bath under reflux for 1/4 hour, then the 
solvent is removed by distillation. The residual oil is stirred 
in petroleum ether (b.p. 30 to 60°) at 0°C for 1 hour so that the 
amide separates out as a colorless crystalline solid, m.p. 63°C. 

c) From N-isobutyl-2-hydroxyphenylacetamide, prepared by the method 
in section b) from cumarone and isobutylamine, is obtained by the 
method described in section a) the hydrochloride of N-isobutyl-2- 
hydroxyphenethylamine , m.p. 2 3 5-2 3 6 °C . 

d) If instead of sec-butylamine, as described in section b) , 
isoamylamine is used, and the amide so obtained is reduced by the 
method described in section a), then N- (3-methylbutyl) -2- 
hydroxyphenethylamine hydrochloride is obtained, m.p. 215-216°C 
(decomp) . 

e) If 4-methylpentylamine is used instead of sec-butylamine in the 
method described in section b) , and the amide thus obtained is 
reduced by the method described in section a), then N-(4- 
methylpentyl) -2-hydroxyphenethylamine hydrochloride is obtained, 
m.p. 137-138. 5°C. 

Example 5 

a) N-tert-Butyl-2-hydroxyphenethylamine hydrochloride 

A solution of 28 g N-tert-butyl-2-hydroxyphenylacetamide in 125 
ml tetrahydrofuran is added dropwise to a stirred solution of 1 
mole borane in 400 ml anhydrous tetrahydrofuran at 0°C under 
nitrogen. After the addition, the reaction mixture is heated 
under reflux for 4 hours. The cooled reaction mixture is then 
acidified by careful addition of 800 ml aqueous 3N hydrochloric 
acid, and the tetrahydrofuran is then removed by distillation. 
An oil separates out and this partly crystallizes on standing. 
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The insoluble material is dried by azeotropic distillation with 
ethanol/benzene and the residue is rubbed with ether. The 
crystalline material is recrystallized from ethanol/ether to give 
the product, m.p. 239°C (decomp) . 

The starting material is prepared as follows: 

b) N-tert-Butyl-2-hydroxyphenylacetamide 

A solution of 18.3 g 2-hydroxyphenylacetic acid lactone in 175 ml 
tert-butylamine is heated under reflux for 15 hours, then the 
excess amine is removed by distillation. The residue is 
dissolved in benzene and evaporated to dryness under reduced 
pressure to give the amide, which does not require further 
purification. 

Example 6 

a) N-Cyclopropyl-2-hydroxyphenethylamine hydrochloride 

A solution of 19.12 g N-cyclopropyl-2-hydroxyphenylacetamide 
(m.p. 125°C, decomp) in 250 ml anhydrous tetrahydrofuran is added 
over 1 hour to a stirred solution of 1 mole borane in 250 ml 
anhydrous tetrahydrofuran at 0°C under nitrogen. After 
completion of the addition, the mixture is heated under reflux 
for 4 hours. The reaction mixture, cooled to 0°C, is then 
acidified by the addition of 7 ml 3N hydrochloric acid, and the 
tetrahydrofuran is removed by distillation under reduced 
pressure. The residue is then adjusted to pH 9 with dilute 
aqueous ammonia and exhaustively extracted with ether. The 
combined ether extracts are washed once with water and dried over 
anhydrous magnesium sulfate. Removal of the ether on a rotary 
evaporator affords the desired amine as an oil. Anhydrous 
hydrogen chloride is passed through a stirred solution of the 
amine in 500 ml anhydrous ether for one hour. The colorless 
crystalline hydrochloride that forms is collected and washed well 
with ether. Recrystallization from ethanol/ether affords the 
product, m.p. 168°C. 

The starting material is prepared as follows: 

b) N-cyclopropyl-2-hydroxyphenylacet amide 

A solution of 20 g cyclopropylamine in 50 ml benzene is added 
dropwise over 15 minutes to a stirred solution of 20 g 
isocumarone in 100 ml anhydrous benzene. The mixture is stirred 
at room temperature for 1/2 hour, then at steam bath temperature 
under reflux for 15 minutes. The solvent is removed by 
distillation and 50 ml petroleum ether is added to the hot 
mixture. The amide separates out on cooling. It is collected 
and washed well with benzene, m.p. 125°C (decomp) . 
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Example 7 

a) N-Cyclopentyl-2-hydroxyphenethylamine hydrochloride 

A solution of 13.16 g N-cyclopentyl-2-hydroxyphenylacetamide 
(m.p. 128 °C, decomp) in 200 ml anhydrous tetrahydrofuran is added 
dropwise over 1 hour to a stirred solution of 1 mole borane in 
180 ml anhydrous tetrahydrofuran at 0°C under nitrogen. After 
completion of the addition, the reaction mixture is heated under 
reflux for 4 hours. The reaction mixture, cooled to 0°C, is then 
carefully acidified with 550 ml 3N hydrochloric acid, and the 
tetrahydrofuran is removed by distillation under reduced 
pressure. The residual aqueous mixture is allowed to stand for 
15 hours, and the insoluble material is collected and dried in 
the air. Recrystallization from ethanol/ether affords the 
product, m.p. 201 °C (decomp) . 

The starting material is prepared as follows: 

b) N-Cyclopentyl- 2-hydroxyphenylacetamide 

A solution of 15 ml cyclopentylamine in 50 ml benzene is added 
dropwise to a stirred solution of 15 g isocumarone in 100 ml 
anhydrous benzene. After completion of the addition, the 
resulting clear reaction mixture is heated on the steam bath 
under reflux for 1/2 hour, then about 50 ml of the solvent is 
removed by distillation. The solid material that is formed on 
cooling is collected and washed well with cold benzene. The 
amine has a m.p. of 128°C (decomp) . 

Example 8 

a) N-Isopropyl-2-hydroxy-3-methoxyphenethylamine hydrochloride 
A solution of N-isopropyl-2-hydroxy-3-methoxyphenylacetamide 
(m.p. 135-136°C) in 350 ml anhydrous tetrahydrofuran is added 
dropwise over 1 hour to a stirred solution, cooled to 0°C, of 1 
mole borane in 300 ml anhydrous tetrahydrofuran under nitrogen. 
After completion of the addition, the reaction mixture is heated 
under reflux for 4 hours. The reaction mixture, cooled to 0°C, 
is acidified with 700 ml aqueous 3N hydrochloric acid, and the 
tetrahydrofuran is then removed by distillation under reduced 
pressure. The mixture is cooled, adjusted to pH 9 with aqueous 
ammonia, and extracted with ether. The ether extracts are washed 
with water and dried over anhydrous magnesium sulfate. Removal 
of the ether on a rotary evaporator affords the isopropylamine as 
a colorless oil. Anhydrous hydrogen chloride gas is passed 
through a stirred solution of the amine in 500 ml anhydrous ether 
for one hour and the mixture is then stirred for another hour. 
The amine hydrochloride is collected, washed with ether, dried in 
air and recrystallized from methanol/ether , m.p. 179-180°C. 

The starting material is prepared as follows: 
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b) 2, 3-Dimethoxyphenylacetyl chloride 

A solution of 101 g 2, 3-dimethoxyphenylacetic acid in 300 ml 
benzene is added dropwise to a stirred solution of 100 ml thionyl 
choride in 200 ml benzene. After completion of the addition, the 
mixture is heated for two hours under reflux, and excess reagent 
and solvent are removed on a rotary evaporator at room 
temperature, to give the acid chloride which can be used in the 
next step without further purification. 

c) 7-Methoxy-2-oxo-2, 3-dihydrobenzo [b] furan 

A solution of 43 g 2, 3-dimethoxyphenylacetyl chloride in 200 ml 
carbon disulfide is slowly added to a suspension of 53.2 g 
anhydrous aluminum chloride in 1400 ml carbon disulfide at 0°C. 
After completion of the addition, the mixture is stirred for 24 
hours at 0°C. The mixture is then poured into a mixture of 500 
ml concentrated hydrochloric acid and ice, the carbon disulfide 
layer is separated and the aqueous layer is washed with ether. 
The organic extracts are combined, washed with water and dried 
over anhydrous magnesium sulfate. Removal of the solvent under 
reduced pressure affords an oily residue that is distilled under 
vacuum. The product is collected at 115°C/0.005 Torr. and 
immediately becomes solid. 

d) N-Isopropyl-2-hydroxy-3-methoxyphenylacetamide 

A solution of 22 ml isopropylamine in 50 ml benzene is added 
dropwise over 1/2 hour to a stirred solution of 22 g 7-methoxy-2- 
oxo-2, 3-dihydrobenzo [b] furan in 150 ml benzene. After completion 
of the addition, the solution is heated at reflux at steam bath 
temperature for 15 minutes and then concentrated to half its 
volume. The mixture is stirred vigorously, and 50 ml petroleum 
ether is added. The solid substance is collected and washed well 
with cold benzene. Drying in air affords the desired amide, m.p. 
135-136°C. 

e) If n-butylamine is used instead of isopropylamine in the method 
described in section d) , and the amide obtained is reduced in 
accordance with the method described in section a) , N-n-butyl-2- 
hydroxy-3-methoxyphenethylamine hydrochloride is obtained, m.p. 
177-178°C, 

Example 9 

a) N-Isopropyl-2-hydroxy-3-methylphenethylamine hydrochloride 

A solution of 18 g N-isopropyl-2-hydroxy-3-methylphenylacetamide 
(m.p. 141-142. 5°C) in 60 ml dry tetrahydrof uran is added dropwise 
to a stirred solution of 1 mole borane in 175 ml anhydrous 
tetrahydrof uran at 0°C under nitrogen. After completion of the 
addition, the reaction mixture is heated under reflux for 4 
hours. 250 ml aqueous 3N hydrochloric acid is carefully added to 
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the cooled reaction mixture, and the tetrahydrofuran is then 
removed by distillation under reduced pressure until 
crystallization starts. The reaction mixture is allowed to stand 
for 15 hours and the resulting solid substance is collected and 
dried by azeotropic distillation with ethanol/benzene . Two 
recrystallizations from methanol/ether afford the product, m.p. 
181-182. 5°C. 

The starting material is prepared as follows: 

b) o-Tolylglyoxyl acid chloride 

A solution of 112.5 g o-cresol in 560 ml anhydrous benzene is 
added dropwise over 50 minutes to a stirred solution of 143.3 g 
oxalyl chloride in 1030 ml benzene; it is kept at the reflux 
temperature by external heating. After completion of the 
addition, the reaction mixture is heated under reflux for 8 
hours. The benzene (solvent) and excess oxalyl chloride are 
removed by distillation, and the residue is distilled under 
reduced pressure to give the acid chloride, 2-hydroxy-3- 
methylphenylglyoxalic acid chloride as a yellow oil, b.p. 
106°C/10 Torr., n 25 D 1.5123. 

c) 2, 3-Dioxo-7-methyl-2, 3-dihydrobenzo [b] furan 

A mixture of 148.1 g o-tolylchloroglyoxalate in 180 ml 1,1,2,2- 
tetrachloroethane are added over a period of 90 minutes to an 
ice-cold suspension of 115 g aluminum chloride in 420 sym- 
tetrachloroethane . The reaction mixture is then stirred at room 
temperature for 15 hours. 400 ml aqueous 3N hydrochloric acid 
and then water are added to the cooled mixture. The mixture is 
diluted with a little chloroform to separate the emulsion, and 
the organic layer is separated. The organic layer is washed with 
3N hydrochloric acid, then with water and finally with a little 
saturated sodium chloride solution. The solution is dried over 
magnesium sulfate and most of the solvent is stripped off under 
reduced pressure. The residue is diluted with carbon 
tetrachloride and the yellow crystals that precipitate out are 
collected and dried, m.p. 97-128°C. 

d) 2-Hydroxy-3-methylmandelic acid lactone 

A mixture of 30 g 2, 3-dioxo-7-methyl-2, 3-dihydrobenzo [b] furan and 
3 g 10% palladium on animal charcoal in 750 ml acetic acid is 
shaken under hydrogen at atmospheric pressure. After about 4175 
ml hydrogen is consumed, the absorption of hydrogen ceases. The 
filtered solution is stripped of solvent at reduced pressure. 
The residue is dissolved in ether and washed with sodium 
bicarbonate solution and then with a little water. The solution 
is dried over magnesium sulfate and stripped of solvent under 
reduced pressure to give the lactone as a yellow oil. 
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e) 7-Methyl-2-oxo-2, 3-dihydrobenzo [b] furan 

A mixture of 1.61 red phosphorus, 0.537 g iodine and 20 ml 
glacial acetic acid is allowed to stand for 25 minutes at room 
temperature and a solution of 7.3 g 2-hydroxy-3-methyl-mandelic 
acid lactone in 9 ml acetic acid and 0.54 ml water is then added. 
The resulting reaction mixture is stirred under reflux for 3 
hours. The reaction mixture is filtered hot, and the filtrate is 
poured into a well-stirred solution of 2.5 g sodium bisulfite in 
100 ml water. After the mixture has been stirred for one hour, 
the crystalline product is collected, washed well with water and 
dried. Sublimation at 80°/5 x 10" 3 Torr. affords the lactone as 
pale yellow crystals, m. 95-96. 5°C. 

f ) N-Isopropyl-2-hydroxy-3-methylphenylacetamide 

15 ml isopropylamine is added to a stirred solution of 15 g 7- 
methyl-2-oxo-l, 2-dihydrobenzo [b] furan in 130 ml dry benzene. The 
resulting solution is stirred at room temperature for 15 minutes, 
then at 50°C for one hour and finally for 2 hours at reflux 
temperature. The benzene is removed under reduced pressure until 
crystallization begins, and the mixture is then allowed to stand 
for 15 hours. After drying, the collected white crystalline 
amide has a m.p. of 141-142. 5°C. 

Example 10 

a) N-n-Octyl-2-hydroxyphenethylamine hydrochloride 

A solution of 22.6 g N-n-octyl-2-hydroxyphenylacetamide (m.p. 42- 
49°C) in 60 ml tetrahydrofuran is added dropwise to a solution of 
3N borane in 172 ml tetrahydrofuran at 0°C under nitrogen. After 
completion of the addition, the reaction mixture is heated under 
reflux for 4 hours. 250 ml aqueous 3N hydrochloric acid is 
carefully added to the cooled reaction mixture and the 
tetrahydrofuran is then distilled off. The product precipitates 
out of the aqueous residue and is collected, dried by azeotropic 
distillation with benzene/ethanol and recrystallized twice from 
methanol/ether, m.p. 107-109°C. 

The starting material is prepared as follows: 

b) N-n-Octyl-2-hydroxyphenylacetamide 

12 ml n-Octylamine is added to a solution of 12 g isocumarone in 
130 ml benzene, and the resulting pale yellow solution is stirred 
at 70 °C for 4 hours, then for two days at room temperature. The 
reaction mixture is concentrated under reduced pressure. A 
solution of the residual oil in ether is washed with aqueous 3N 
hydrochloric acid and then with water, dried over magnesium 
sulfate and finally concentrated under reduced pressure to give a 
heavy oil that slowly crystallizes, m.p. 42-49°C. 
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Example 11 

a) N-Cyclooctyl-2-hydroxyphenethylamine hydrochloride 

A solution of 26.3 g N-isopropyl-2-hydroxyphenylacetamide (m.p. 
96-108 °C) in 80 ml anhydrous tetrahydrofuran is added dropwise to 
a solution of 1 mole borane in 202 ml tetrahydrofuran at 0°C 
under nitrogen. After completion of the addition, the reaction 
mixture is heated under reflux for 4 hours. To the cooled 
reaction mixture is then carefully added 295 ml aqueous 3N 
hydrochloric acid, and the solvent is then removed by 
distillation. The precipitate is collected and then washed with 
aqueous 3N hydrochloric acid. The solid substance is dried by 
azeotropic distillation with ethanol/benzene, and then 
recrystallized from methanol/ether to give the product as white 
crystals, m.p. 133-137°C (decomp) . 

The starting material is prepared as follows: 

b) N-Cyclooctyl-2-hydroxyphenylacetamide 

A mixture of 15 g isocumarone, 20 ml cyclooctylamine and 150 ml 
benzene is refluxed overnight and the solvent is then removed by 
distillation under reduced pressure. The residue is dissolved in 
ether and washed, first with aqueous 2N hydrochloric acid and 
then with water. The ethereal solution is dried over magnesium 
sulfate and concentrated under reduced pressure to give the amide 
as a heavy oil that crystallizes, m.p. 96-108°C. 

Example 12 

Reduction of the following amides: 

N-isopropyl-2, 6-dihydroxyphenylacetamide, m.p. 90°C (decomp) , 
N-isopropyl-2-hydroxy-5-methylphenylacetamide, m.p. 145°C (decomp) , 
N-isopropyl-2-hydroxy-4-methoxyphenylacetamide, m.p. 85°C (decomp) , 
N-isopropyl-2-hydroxyphenyl-5-methoxyacetamide (oil) , and 
N-isopropyl-2-hydroxy-5-chlorophenylacetamide, m.p. 178-179 °C. 

with diborane in tetrahydrofuran in the manner described in Examples 1 
to 11 affords the following amines: 

a) N-isopropyl-2, 6-dihydroxyphenethylamine hydrochloride, m.p. 144°C 
decomp) 

b) N-isopropyl-2-hydroxy-5-methylphenethylamine hydrochloride, m.p. 
162°C (decomp) 

c) N-isopropyl-2-hydroxy-4-methoxyphenethylamine hydrochloride, m.p. 
152°C (decomp) 

d) N-isopropyl-2-hydroxy-5-methoxyphenethylamine hydrochloride, m.p. 
117°C (decomp) 

e) N-isopropyl-2-hydroxy-5-chlorophenethylamine hydrochloride, m.p. 
199°C (decomp) 
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The requisite starting materials are prepared from the following 
isocumarones and the appropriate amines, as described in the preceding 
examples: 

2-oxo-4-hydroxy-2, 3-dihydrobenzo [b] furan, 
2-oxo-5-methyl-2, 3-dihydrobenzo [b] furan, 
2-oxo-5-methoxy-2, 3-dihydrobenzo [b] furan, 
2-oxo-5-chloro-2, 3-dihydrobenzo [b] furan, 
2-oxo-6-methoxy-2, 3-dihydrobenzo [b] furan. 

The requisite isocumaranones can be prepared as follows: 

2, 6-Dimethoxyphenylacetonitrile, which can for example be obtained 
from 2, 6-dimethoxybenzoic acid by esterif ication, reduction of the 
benzyl alcohol with borane, conversion to the benzyl chloride with 
thionyl chloride, and treatment with sodium cyanide, is hydrolysed 
with sodium hydroxide to give 2, 6-dimethoxyphenylacetic acid, m.p. 
149-150°C. This is treated with 48% hydrobromic aci, to give 2,6- 
dihydroxyphenylacetic acid, which is then cyclized with p- 
toluenesulfonic acid to give 2-oxo-4-hydroxy-2, 3-dhydrobenzo [b] furan, 
m.p. 138-140°C. 2-Oxo-5-methyl-2, 3-dihydrobenzo [b] furan, m.p. 73- 
74 °C, is obtained analogously from 2-methoxy-5- 
methylphenylactonitrile . 

Similarly, 2-oxo-5-chloro-2, 3-dhydrobenzo [b] furan, m.p. 132°C, is 
obtained from 2-hydroxy-5-chlorophenylacetic acid by ring closure with 
p-toluenesulfonic acid. 

2-Oxo-5-methoxy-2, 3-dihydrobenzo [b] furan, m.p. 90-91°C, is obtained 
from 2, 5-dimethoxyphenylacetyl chloride by adding a solution of 23.2 g 
of the acid chloride in 100 ml carbon disulfide to. a suspension of 28 
g anhydrous aluminum chloride in 700 ml of the same solvent under 
nitrogen at 0°C. After completion of the addition, the mixture is 
stirred at 0°C for 24 hours and then treated with a mixture of 400 ml 
hydrochloric acid and ice. The aqueous layer is separated off and 
extracted with chloroform, and the combined extracts and the organic 
layer are washed with water, aqueous sodium hydroxide and again with 
water. After drying over magnesium sulfate, the organic solution is 
evaporated under reduced pressure to give the desired compound which 
can be further purified by distillation at 115-117 °C/0 . 05 Torr. 

Example 13 

N-n-Butyl-5-chloro-2-hydroxyphenethylamine hydrochloride 

a) A solution of 31.7 g N-n-butyl-5-chloro-2-hydroxy-phenylacetamide 
in 160 ml anhydrous tetrahydrofuran is added dropwise to a 
stirred 1-molar solution of borane in 288 ml of the same solvent, 
cooled to 0°C, under a protective layer of nitrogen. After 
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completion of the addition, the resulting mixture is heated under 
reflux for 4 hours. The mixture, cooled to 0°C, is carefully 
acidified with 380 ml aqueous 3N hydrochloric acid and the 
solvent is removed by distillation under reduced pressure. After 
standing overnight, the precipitate is collected and dried. 
Recrystallization from methanol/ether affords the product as 
colorless crystals, m.p. 130.5-132°C. 

b) Similarly, from 2-oxo-7-methyl-2, 3-dihydrobenzo [b] furan and n- 
butylamine is obtained N-n-butyl-2-hydroxy-3- 
methylphenylacetamide, m.p. 52-54°C which, as described in 
section a) , is reduced to give N-n-butyl-2-hydroxy-3- 
methylphenethylamine hydrochloride, m.p. 130-131°C. 

c) N-n-Butyl-5-chloro-2-hydroxyphenylacet amide 

A mixture of 28 g 2-oxo-5-chloro-2, 3-dihydrobenzo [b] furan and 28 
ml n-butylamine in 280 ml anhydrous benzene is heated under 
reflux for 3 hours. The mixture is then concentrated under 
reduced pressure to half its original volume, and petroleum ether 
is added up to the cloud point. The solid is collected by 
filtration, washed with cold benzene and dried to give the amide, 
m.p. 107-109°C. 

Example 14 

N-n-Hexyl-2-hydroxyphenethylamine hydrochloride 

If n-hexylamine is used instead of n-butylamine in the method in 
example 2, the title compound is obtained as the hydrochloride, m.p. 
112°C (decomp) . 

Example 15 

N-Isopropyl-2-hydroxyphenethylamine hydrochloride 

A solution of 9.7 g N-isopropyl-2-hydroxyphenylacetamide in 75 ml 
anhydrous tetrahydrofuran is added dropwise at room temperature to a 
stirred suspension of 3.8 g lithium aluminum hydride in 100 ml of the 
same solvent. After completion of the addition, the resulting mixture 
is stirred at room temperature overnight and then heated under reflux 
for 4 hours. Excess lithium aluminum hydride is destroyed by careful 
addition of 25 ml isopropanol to the cooled mixture. Then 150 ml 
aqueous 3N hydrochloric acid is added and the solvent is removed by 
distillation under reduced pressure. The solid substance is 
collected, washed with 3N hydrochloric acid and dried. 
Recrystallization from methanol/ether affords the product as colorless 
crystals, m.p. 169-171°C. A mixed melting point with an authentic 
sample shows no lowering of the melting point. 
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Example 16 

N-n-Butyl-2-hydroxyphenethylamine hydrochloride 

A solution of 3,5 ml butyric acid anhydride in 15 ml anhydrous benzene 
is added dropwise to a stirred mixture of 3.0 g 2- 
hydroxyphenethylamine and 1 . 6 ml triethylamine in 30 ml benzene. 
After completion of the addition, the mixture is heated under reflux 
for 3 hours. The cooled mixture is washed with sodium bicarbonate 
solution and then with water. After drying over magnesium sulfate, 
the solution is concentrated, to give N- (2-hydroxyphenethyl) - 
butyramide as an oil that slowly becomes solid, m.p. 70°C. 

This material was then reduced, as described in section b) of Example 
2, to give the amine hydrochloride, m.p. 188.5-190°C, which was 
identical in every respect to the product described in Example 2. 

Example 17 

a) N-Isopropyl-2-methoxyphenethylamine hydrochloride 

A solution of 14.5 g N-isopropyl-2-methoxyphenylacetamide in 200 
ml anhydrous tetrahydrofuran is added dropwise over 1 hour to a 
stirred solution of 1 mole borane in 140 ml of the same solvent 
at 0°C and under nitrogen. After completion of the addition, the 
mixture is heated under reflux for 4 hours. 500 ml aqueous 3N 
hydrochloric acid is carefully added to the cooled (0°C) mixture, 
and the solvent is then removed by distillation under reduced 
pressure. The mixture is treated with aqueous ammonia to basic 
reaction (pH 8-9) and then extracted with ether. These extracts 
are washed once with water and then dried over anhydrous 
magnesium sulfate. Removal of the ether under reduced pressure 
affords the amine as a colorless oil. Anhydrous hydrogen 
chloride is passed through the stirred solution of this amine in 
500 ml anhydrous ether for one hour. The mixture is stirred for 
one more hour at room temperature and the insoluble amine 
hydrochloride is collected. Recrystallization from 
methanol/ether affords N-isopropyl-2-methoxyphenethylamine 
hydrochloride as colorless needles, m.p. 161°C (decomp) . 

Similarly, from the corresponding acetamides, the following amine 
hydrochlorides are obtained: 

b) N-Isopropyl-2-methoxy-5-chlorophenethylamine hydrochloride, m.p. 
171-172°C, 

c) N-Isopropyl-2, 6-dimethoxyphenethylamine hydrochloride, m.p. 182°C 
(decomp) , 

d) N-Isopropyl-2-methoxy-5-methylphenethylamine hydrochloride, m.p. 
172°C (decomp), 

e) N-n-Butyl-2-methoxy-5-chlorophenethylamine hydrochloride, m.p. 
190-191°C, 
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f) N-Isopropyl-2, 3-dimethoxyphenethylamine hydrochloride, m.p. 121°C 
(decomp) 

g) N-Isopropyl-2, 5-dimethoxyphenethylamine hydrochloride, m.p. 138°C 
(decomp) , 

h) N-n-Butyl-2, 3-dimethoxyphenethylamine hydrochloride, m.p. 135°C. 

The starting materials are obtained in the following manner: 

A solution of 24 g thionyl chloride in 50 ml benzene is added dropwise 
to a stirred solution of 24.9 g 2-methoxyphenylacetic acid in 200 ml 
anhydrous benzene. After completion of the addition, the mixture is 
heated for two hours under reflux and then stirred for another hour at 
room temperature. Excess reagent and the solvent are removed under 
reduced pressure, and the remaining dark-colored oil is distilled at 
100°/1.5 Torr, to give 2-methoxyphenylacetyl chloride which is 
distilled again at 80°/0.5 Torr. 

A solution of 15 ml isopropylamine in 50 ml ether is added dropwise to 
a stirred, cooled solution of 15.5 g 2-methoxyphenylacetyl chloride in 
350 ml anhydrous ether. After completion of the addition, the mixture 
is heated under reflux for 15 minutes and the solid substance is 
removed by filtration. The ether solution is washed well with water 
then dried over anhydrous magnesium sulfate. Removal of the ether 
under reduced pressure affords N-isopropyl-2-methoxyphenylacetamide as 
a colorless solid, m.p. 108°C (decomp) . 

Similarly obtained from isopropylmine and 

1) 2-methoxy-5-chlorophenylacetic acid, 

2) 2, 6-dimethoxyphenylacetic acid (obtained by hydrolysis of 2,6- 
dimethoxyphenylacetonitrile) , 

3) 2, 3-dimethoxyphenylacetic acid, 

4) 2-methoxy-5-methylphenylacetic acid (obtained from 5-methylsalicylic 
acid by etherif ication and esterif ication with dimethylsulf ate, 
reduction of the resulting methyl 2-methoxy-5-methylbenzoate to the 
corresponding benzyl alcohol and chain lengthening by nitrile 
synthesis) , 

5) 2, 5-dimethoxyphenylacetic acid, and 

6) from n-butylamine and 2-methoxy-5-chlorophenylacetyl chloride are: 

N-isopropyl-2-methoxy-5-chlorophenylacetamide, m.p . 132°C, 
N-isopropyl-2, 6-dimethoxyphenylacetamide, m.p. 137°C, 
N-isopropyl-2, 3-dimethoxyphenylacetamide, m.p. 116°C, 
N-isopropyl-2-methoxy-5-methylphenylacetamide, m.p . 108°C, 
N-isopropyl-2, 5-dimethoxyphenylacetamide, m.p. 100°C (decomp), and 
N-n-butyl-2-methoxy-5-chlorophenylacetamide, m.p. 104-105°C. 

Similarly, from: 

7) 2, 3-dimethoxyphenylacetic acid and n-butylamine is obtained the 
following amide: N-n-butyl-2, 3-dimethoxyphenylacetamide, m.p. 72°C. 
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Example 18 

N-Isopropyl-2-hydroxyphenethylamine heptanoate 

A solution of 10.0 g N-isopropyl-2-hydroxyphenethylamine hydrochloride 
in methanol is treated with one equivalent of aqueous sodium 
hydroxide. The resulting mixture is concentrated to dryness and the 
residue is extracted with isopropanol. The extracts are concentrated 
under reduced pressure to give the free base. 

A solution of this free base in methanol is treated with 6.6 g 
heptanecarboxylic acid. The resulting solution is concentrated to 
give a heavy oil that slowly crystallizes. Two recrystallizations 
from ether afford the salt as white crystals, m.p. 93.5-95.5°C. 

Example 19 

N-Isopropyl-2, 3-dihydroxyphenethylamine hydrochloride 
A mixture of 1 g N-isopropyl-2-hydroxy-3-methoxyphenethylamine 
hydrochloride in 30 ml concentrated aqueous hydrochloric acid is 
heated in a sealed tube at 160°C for 3 hours. Concentration of the 
resulting solution under reduced pressure affords the product, which 
is recrystallized from methanol/ether , m.p. 145°C. 

Example 20 

N-Isopropyl-2-hydroxyphenethylamine hydrochloride 

a) A mixture of 0.8 g N-isopropyl-2-methoxyphenethylamine hydrochloride 
and 30 ml concentrated hydrochloric acid is heated in a sealed tube 
at 160°C for 3 hours. The resulting clear solution is concentrated 
under reduced pressure, and the solid substance obtained is 
recrystallized from methanol/ether to give the product as colorless 
crystals, m.p. 168-169°C (decomp) . The compound was in every 
respect identical to the compound prepared in accordance with 
Example 3 . 

Similarly obtained from 

N-isopropyl-2 -me thoxy-5-chloro-phenethylamine hydrochloride, 
N-isopropyl-2 , 6-dimethoxyphenethylamine hydrochloride, 
N-isopropyl-2-methoxy-5-methylphenethylamine hydrochloride, and 
N-n-butyl-2-methoxy-5-chlorophenethylamine hydrochloride . 

are the following products: 

b) N-isopropyl-2 -hydroxy- 5-chlorophenethylamine 
hydrochloride, m.p. 199°C (decomp), 

c) N-isopropyl-2, 6-dihydroxyphenethylamine hydrochloride, m.p. 
144°C (decomp), 

d) N-isopropyl-2-hydroxy-5-methylphenethylamine hydrochloride, 
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m.p. 162°C (decomp) , and 
e) N-n-butyl-2-hydroxy-5-chlorophenethylamine hydrochloride, 
m.p. 131-132°C. 

Example 21 

a) N-Isopropyl-2-acetoxyphenethylamine hydrochloride 

A mixture of 1.0 g N-isopropyl-2-hydroxyphenethylamine 
hydrochloride and 10 ml acetyl chloride is kept at room temperature 
for 72 hours. The resulting solution is concentrated under reduced 
pressure, and the last traces of acetyl chloride are removed by 
codistillation with benzene. A white solid, m.p. 136.5-138°C is 
obtained. Recrystallization from acetone affords the analytically 
pure ester, m.p. 138-140°C. 

b) Analogously, from propionyl chloride and N-isopropyl-2- 
hydroxyphenethylamine is obtained N-isopropyl-2- 
propionoxyphenethylamine hydrochloride, m.p. 129.5-132°C. 

Similarly, the following compounds are obtained using the 
corresponding 2-hydroxyphenethylamine : 

c) N-cyclooctyl-2-acetoxyphenethylamine hydrochloride, m.p. 
102-104°C, 

d) N-cyclopentyl-2-acetoxyphenethylamine hydrochloride, m.p. 
141°C, 

e) N-isopropyl-2-acetoxy-5-chlorophenethylamine hydrochloride, 
m.p. 196-197°C, and 

f ) N-n-butyl-2-acetoxy-5-chlorophenethylamine hydrochloride, 
m.p. 159-160. 5°C. 

Example 22 

N-Isopropyl-2-acetoxyphenethylamine hydrochloride 
A solution of 10.0 g N-isopropyl-2-hydroxypphenethylamine 
hydrochloride, 25 ml acetyl chloride and 25 ml acetic acid anhydride 
is heated at 100°C for 22 hours. The cooled reaction mixture is 
concentrated under reduced pressure and the residue is dissolved in a 
little methanol. The resulting solution is diluted with ether and the 
solution is treated with dry hydrogen chloride gas until an insoluble 
oil starts to form. The mixture is then kept at 0°C, and the oil 
crystallizes. Further dilution with ether affords the ester 
hydrochloride, m.p. 138. 5°C (decomp). 
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Example 23 

N-Isopropyl-2-hydroxyphenethylamine hydrochloride 

A mixture of 4.0 g 2-hydroxyphenethylamine, 10% palladium on animal 
charcoal and 175 ml acetone is heated at 70°C under a pressure of 90 
atmospheres hydrogen for 18 hours. The resulting solution is filtered 
and concentrated under reduced pressure to give an oil. The oil is 
dissolved in a little methanol, and the solution is treated with 
ethanolic hydrogen chloride and diluted with anhydrous ether to give 
the amine hydrochloride, which is recrystallized from methanol/ether, 
m.p. 167-171°C. 

Example 24 

N-Isopropyl-2-hydroxy-3-chlorophenethylamine 

A mixture of 3.1 g 2-hydroxy-3-chlorophenethylamine, 225 ml acetone 
and 0.5 g 10% palladium on animal charcoal is heated at 60°C and 100 
atmospheres hydrogen for 8 1/2 hours. The filtered reaction mixture 
is concentrated under reduced pressure to give the desired amine, m.p. 
130-165°C (decomp) . 

Better results are obtained with platinum on animal charcoal as the 
catalyst . 

The requisite starting material can be obtained by the following 
method: 

A mixture of 65.3 g o-chlorophenol and 46.9 g 2-methoxy-l , 3-butadiene 
in 450 ml anhydrous benzene is heated for 22 hours under nitrogen in 
an autoclave at 160°C. The mixture is then diluted with 1100 ml ether 
and the resulting solution is washed with 6% aqueous sodium hydroxide 
(2 x 450 ml) . After drying over anhydrous magnesium sulfate, the 
ethereal solution is concentrated to give a yellow oil that is 
distilled under vacuum. 36.9 g of a fraction that came over at 65- 
72°C/0.3 Torr. is distilled again at 72-75°C/0.15 Torr. to give 29.5 g 
2-methoxy-2-methyl-8-chlorochroman. 

A mixture of 29.5 g 2-methoxy-2-methyl-8-chlorochroman in 200 ml ether 
and 295 ml aqueous 2N hydrochloric acid is stirred at ambient 
temperature until the IR spectrum shows that the hydrolysis is 
complete (18 hours) . The ether layer is separated off, rapidly washed 
with 10% sodium bicarbonate solution and then with water. After 
drying over sodium sulfate, the solution is concentrated to give 
methyl o-hydroxy-m-chlorophenethyl ketone as an oil. 

50 ml anhydrous pyridine is added to a solution of 10 g methyl o- 
hydroxy-m-chlorophenethyl ketone in 50 ml absolute alcohol. 10 g 
hydroxylamine hydrochloride is then added to the stirred mixture, 
which is then heated under reflux for 3 hours. The mixture is 
concentrated under reduced pressure and the residue is washed with 
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water to remove the pyridine hydrochloride. The collected white 
crystals are dried under vacuum over phosphorus pentoxide to give 
methyl o-hydroxy-m-chlorophenethyl ketoxime, m.p. 102-111°C. 

A mixture of 13.4 g methyl o-hydroxy-m-chlorophenethyl ketoxime and 
436 g polyphosphoric acid is kept at 140°C for 1/2 hour. The mixture 
is then cooled in an ice bath and 670 ml concentrated ammonium 
hydroxide in 500 ml water is slowly added. The mixture is then 
extracted with chloroform and the combined chloroform extracts are 
washed with water and dried over magnesium sulfate. Distillation of 
the chloroform under reduced pressure affords N-2-hydroxy-3- 
chlorophenethylacetamide, m.p. 131-145°C. 

A mixture of 6.7 g N-2-hydroxy-3-chlorophenethylacetamide and 300 ml 
concentrated hydrochloric acid is heated under reflux overnight. The 
cooled mixture is treated with aqueous ammonia to basic reaction (pH 
10-11) and extracted with ether. The combined ether extracts are 
dried over magnesium sulfate. Distillation of the ether under reduced 
pressure affords the crude product which is recrystallized from 
isopropanol to give 2-hydroxy-3-chlorophenethylamine, m.p. 162 °C 
(decomp) . 

Example 25 

N-Cyclopentyl-, N-cyclooctyl-, and N-sec-butyl-2-hydroxyphenethylamine 
hydrochloride 

If the method described in example 23 is used, the following products 
are obtained from 5 g 2-hydroxyphenethylamine and 20 ml cyclopentanone 
or 20 ml cyclooctanone in 100 ml ethanol or 80 ml 2-butanone: 

a) N-cyclopentyl-2-hydroxyphenethylamine hydrochloride, m.p. 
201°C (decomp), 

b) N-cyclooctyl-2-hydroxyphenethylamine hydrochloride, m.p. 
132-137°C (decomp), 

c) N-2-butyl-2-hydroxyphenethylamine hydrochloride, m.p. 149°C 
(decomp) . 

Example 2 6 

N-n-Propyl-2-hydroxyphenethylamine hydrochloride 

a) A mixture of 10 g 2-hydroxyphenylacetaldehyde, 10% palladium on 

animal charcoal and 50 ml n-propylamine is heated at 65°C under 95 
atmospheres hydrogen for 18 hours. The catalyst is filtered off 
and the resulting solution is concentrated under reduced pressure. 
The residual oil is taken up in methanol, heated with ethanolic 
hydrogen chloride and the solution is diluted with ether. The 
resulting solid substance is recrystallized from methanol/ether to 
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give the amine hydrochloride as white crystals, m.p. 187 °C 
(decomp) . 

Using n-octylamine, isopropylamine or cyclooctylamine instead of n- 
propylamine in the above method, the following compounds are obtained: 

b) N-n-octyl-2-hydroxyphenethylamine hydrochloride, m.p. 108-109°C, 

c) N-isopropyl-2-hydroxyphenethylamine hydrochloride, m.p. 
166-168°C (decomp), 

d) N-cyclooctyl-2-hydroxyphenethylamine hydrochloride, m.p. 
130-136°C (decomp) . 

Example 27 

N-Isopropyl-2, 3-dimethoxyphenethylamine hydrochloride 

a) A mixture of 5.0 g 2, 3-dimethoxyphenylacetaldehyde, 10% palladium 

on animal charcoal and 50 ml isopropylamine is heated at 75°C under 
90 atmospheres hydrogen for 18 hours. After removal of the 
catalyst and distillation of the solvent under reduced pressure, 
the residue is taken up in methanol; ethanolic hydrogen chloride is 
added and the solution is diluted with ether. The precipitate is 
recrystallized to give the amine hydrochloride, m.p. 121°C 
(decomp) . 

Obtained using 2, 5-dimethoxyphenacetaldehyde instead of the 2,3- 
dimethoxy derivative in the above method is: 

b) N-Isopropyl-2, 5-dimethoxyphenethylamine hydrochloride, m.p. 
138°C (decomp, 

c) The above products are also obtained if the imines arising as 
intermediate products are reduced with sodium borohydride. 



As already stated, the compounds of Formula I possess hypotensive 
activity. This activity can be shown in test animals such as rats, 
cats or dogs by the usual pharmacological test methods. 

To administer the compounds of Formula I, preferably in the form of 
their pharmaceutically compatible acid addition salts, they can be 
incorporated in compositions and dosage unit forms. 

Pharmaceutically compatible acid addition salts include salts that are 
derived from an amine of Formula I and one of the following acids: 
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, 
methanesulfonic acid, acetic acid, lactic acid, succinic acid, malic 
acid, maleic acid, aconitic acid, phthalic acid, tartaric acid, pamoic 
acid, enanthic acid and similar acids. The use of the hydrochloride 
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salts is preferred; other pharmaceutical^ compatible salts can be 
prepared from the latter or from the free bases by the usual methods. 

The expression "dosage unit f orm, " as it is used in the description 
and the claims, relates to physically discrete units that are suitable 
as individual doses for mammals, with each unit containing a pre- 
determined amount of the active material which is calculated so that 
the desired therapeutic effect is achieved, in combination with the 
necessary pharmaceutical diluents, solvents or carriers. The usual 
pharmaceutical unit dosage forms for oral or parenteral administration 
are for example tablets, capsules, powders, suspensions, solutions, 
syrups and the like, and include delayed action preparations that are 
prepared by known methods. 

The following examples describe the preparation of dosage unit forms. 
Example 28 

Ingredients Amount /capsule 

N-Isopropyl-2-hydroxyphenethylamine 
Hydrochloride 10 mg 

Cornstarch 50 mg 

The above-mentioned ingredients are mixed and put into two-piece hard 
gelatin capsules. Other pharmaceutically compatible salts of the 
active ingredient can be used as alternatives. 

Example 2 9 

Ingredients Amount/Tablet 

N-Isopropyl-2-acetoxyphenethylamine 
Hydrochloride 25 mg 

Cornstarch 130 mg 

Lactose 160 mg 

Colloidal silicon dioxide 4 mg 

Gelatin 5 mg 

Magnesium stearate 1 mg 

The above-mentioned ingredients are thoroughly mixed and pressed into 
tablets that contain 25 mg of the active ingredient and are suitable 
for oral administration. The tablets can be provided with notches so 
that smaller doses can be administered. 
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Patent Claims 

1. Compound of Formula I 



R i- 



in which 

Ri is hydrogen, hydroxy, chlorine or lower alkoxy or lower alkyl 
with a maximum of 4 carbon atoms, 

R 2 is hydroxy, methoxy, acetoxy or propionoxy, and 

B is alkyl, isoalkyl or cycloalkyl, with each of these groups 
containing from 3 up to and including 8 carbon atoms, or it 
signifies the group -CR3R4R5/ in which R 3 , R 4 , R 5 are in each case 
methyl or ethyl, 

and their acid addition salts. 

2. Compound as in claim 1, characterized by the fact that the acid 
addition salt is a pharmaceutical^ compatible salt. 

3. Compound as in claims 1 and 2, characterized by the fact that R 2 
signifies only hydroxyl or methoxy. 

4. Compound as in claims 1 and 2, characterized by the fact that Ri 
is different from hydroxyl and R 2 is only acetoxy or propionoxy, 
as the hydrochloride. 

5. Compound as in claims 1 and 2, characterized by the fact that B 
is alkyl or isoalkyl, with each containing from 3. up, to and 
including 8 carbon atoms, or cycloalkyl with from 5 up to and 
including 8 carbon atoms, and R 2 is only hydroxyl or methoxy. 

6. Method for the preparation of compounds of Formula la 




(is) 



in which * 

Ri is hydrogen, hydroxy, or chlorine, or lower alkoxy or lower alkyl 
with a maximum of 4 carbon atoms, 




/C H 2 -CH 2 -NH-B 



' (I) 
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R 2 ' is hydroxy or methoxy, and 

B is alkyl, isoalkyl or cycloalkyl, with each of these groups 

containing from 3 up to and including 8 carbon atoms, or it is 
the group -CR3R4R5, in which R 3 , R 4 , R 5 are in each case methyl or 



and their addition salts, characterized by the fact that a compound of 
Formula II 



in which 

A signifies a carbonyl or methylene group, 

B' has the significance given above for B and in addition can also 
be alkanoyl or isoalkanoyl with from 3 up to and including 8 
carbon atoms, provided that only one of A and B' contains a 
carbonyl group, and 

Ri and R 2 ' have the above-mentioned meanings, 

is reduced in an inert solvent by means of a complex metal 
hydride or by borane or diborane, if desired a product in which Ri 
is lower alkoxy and/or R 2 ' is methoxy, is converted by ether 
cleavage to the corresponding compound in which Ri and/or R 2 ' are 
hydroxy, and if desired a product is converted to an acid 
addition salt with an inorganic or organic acid. 

7. Method as in claim 6, characterized by the fact that a compound 
of Formula II is used in which the carbonyl group is represented 
by the symbol A. 

8. Method as in claim 6, characterized by the fact that a compound 
of formula II is used in which the symbol B' represents an 
alkanoyl or isoalkanoyl group. 

9. Method as in claim 6, characterized by the fact that borane or 
diborane are used as the reducing agent. 

10. Method as in claim 6, characterized by the fact that a complex 
metal hydride is used as the reducing agent. 

11. Method as in claim 6, characterized by the fact that a product 
that contains lower alkoxy- and/or methoxy groups is subjected to 
ether cleavage. 



ethyl, 




(II) 
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12. Method as in claim 11, characterized by the fact that the lower 
alkoxy group is methoxy and the ether cleavage is effectuated by 
acid hydrolysis. 

13. Method for the preparation of compounds of formula Ic, 

*1 tj 2 2 ■■ (Ic) 

in which 



Ri is hydrogen, hydroxy, chlorine or lower alkyl or lower alkoxy 
with a maximum of 4 carbon atoms, 

R2' is hydroxy or methoxy, and 

B" is alkyl or isoalkyl, with each of the groups containing from 3 
up to and including 8 carbon atoms, or cycloalkyl with from 5 up 
to and including 8 carbon atoms, 

and their acid addition salts, characterized by the fact that a 
compound of Formula V 

CH--CH-N-Z 

P Q X (V) 




in which 



P and Q together represent a bond, 
X is hydrogen, 



-ZX is alkyl, isoalkyl or cycloalkyl," or 
Q and X together signify a bond, 
P is hydrogen, and 

Z signifies alkylidene, isoalkylidene or cycloalkylidene, and 
Ri and R 2 ' have the meaings given above, 

is reduced with catalytically activated hydrogen or a complex metal 
hydride, if desired a product that contains lower alkoxy and/or 
methoxy groups is hydrolysed to the corresponding hydroxyl derivative, 
and if desired the product is converted to an acid addition salt with 
an organic or inorganic acid. 
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14. Method as in claim 13, characterized by the fact that 
catalytically activated hydrogen is used. 

15. Method as in claim 14, characterized by the fact that the 
catalyst contains a metal of the palladium group or platinum and 
the method is carried out at a pressure in the range from 1 to 
100 atmospheres and in a temperature range of 20 to 90°C. 

16. Method as in claim 15, characterized by the fact that a compound 
of Formula V is used in which X is hydrogen. 

17. Method as in claim 15, characterized by the fact that a compound 
of Formula V is used in which P is hydrogen. 



18 



Method as in claim 13, characterized by the fact that a complex 
metal hydride is used. 



19. Method as in claim 13, characterized by the fact that the complex 
metal hydride is sodium borohydride. 



20 



Method for the preparation of a compound of Formula lb 

CH 2 -CH 2 -NH-B . HC1 




(lb) 



in which 

Ri" is hydrogen, chlorine, lower alkoxy, lower alkyl or lower 
alkanoyloxy with a maximum of 4 carbon atoms, 

R2" is acetoxy or propionoxy, and 

B is alkyl or cycloalkyl, with each of these groups containing from 
3 up to and including 8 carbon atoms, or it is the group -CR3R4R5, 
in which R 3 , R 4 , R 5 are in each case methyl or ethyl, 

characterized by the fact that a compound of formula VI 

'CH 2 ^CH 2 -HH-B • HC1 

(VI) 




in which 

Ri" and B have the abovementioned meanings, 
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is alkanoylated with a lower alkanoyl chloride, if necessary in 
the presence of the corresponding lower alkanecarboxylic acid 
anhydride . 

Therapeutic composition with hypotensive activity in warm-blooded 
animals, characterized by the fact that it contains a 
therapeutically effective quantity of a compound of Formula I as 
in claims 1 and 2, that is compounded together with a 
pharmaceutical^ compatible diluent or carrier for it, and in 
dosage forms that are suitable for internal administration. 
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B Alkyl, :isoal)cyl Oder Cycloalkyl bedeutet, wobeijede 
dieser Gruppen 3 bis einschlieftlich 8. Kohienstof fa to- 
me enthalten kann, oder di Gruppe-CR 3 R 4 R 5 bedeutet, 
worin R 3 , R 4 und R g jeweils Methyl oder. Athyl ciarstellt, 

und ihre Saureadditionssalze wertvolle pharmakologische Eigen- 
schaften besitzen. Standardversuche' an warmbliitigen Tieren ha- 
ben gezeigt, dafl Verbindungen der Formel I und besonders ihre 
physiologisch vertraglichen Saureadditionssalze fahig sind, den 
Blutdruck zii senken. Daraus kann man schlieBen, daft die Verbin- 
dungen und ihre Salze als hypotensive Mittel beispielsweise bei 
Hypertension niitzlich sind. 

Die Ausdrucke "niedrig Alkyl 11 und ''niedrig Alkoxy" bedeuten 
Alkyl- und Alkoxygruppen, die 1 bis zu 4 Kohl ens toff a tome en t- 
halteh. Beispiele fUr niedrige Alkylgruppeh sind somit Methyly 
A thy 1, Propyl, Isopropyi; Butyl, Isobutyl, sek. -Butyl , tert . ^. > 
Butyl. Methyl und Athyl sind bevorzugt. Beispiele. fiir. niedrige' * 
Alkoxygruppen sind Hethoxy-, Athoxy^ Isopropoxy- und Butdxygrup- 
pen. Der Ausdruck ,, Alkyl n bedeutet einen aiiphatischen/ gesat- 
tigten, nicht-verzweigten Koh 1 en was sers toff rest , der 3 bis ein- 
schliefllich 8 Kohlenstof f atome en thai ten Icann, wobei dieser • ■ 
Rest mit dem Stickstof f atom mittel s des ersten, zw.eiteri odei? 
dritten Kohlenstof f atoms davon verbunden sein kann.. Beispiele; 
fur- solche Alkylgruppen sind 1- urid 2- Propyl- f 1- und 2-Butyl- 
und 1-, 2- und 3-Pentyl-, -hexyl-, -heptyl- und -octylgrupF^.^; 
"Isoaikyl" bedeutet einen terminal verzv/eigten , gesattigten" 
Kohlenwasserstoffrest der Formel -(CH 2 ) n -CH(CH 3 ) 2l worin n Null 
oder eine ganze Zahl von 1 bis einschlieBlich 5 darstel It*. Sol- 
che Isoalkylgruppen sind Isopropyl, Isobutyl, Isopentyl-(3-me^ 
thylbutyl ) , Isohexyl-(4-methylpentyl ) , Isoheptyl-(5-methy^ 
und Isooctyl-(6-methylheptyl). Cycloalkylgruppen sind Cyclopro- 
pyl, Cyclobutyl, Cyclopentyl, Cyclohexyl, Cycloheptyl und Cyclo- 
octyl. ' •;■;'* 

Eine Reihe primarer, sekundarer und tertiSrer ortho-substitu- 
ierter Phena thy^amine sind bekartnt. Fiir dies e Verbindungen wurde 

009825/2 \ 36 
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worin ' Hydroxy oder. Methoxy bedeutet und 

R 1 und B die unter Formel I gegebene Definition besitzen, 

und u) solche Arten der Formel 1- und besonders die Hydrochlo- 
ride davon, die von der Formel lb umfarit werden 




CH 2 -CH 2 -NH-B 



lb 



worin Rj" die fiir unter Formel I gegebene Bedeutung besitzt, 

ausgenommen Hydroxy, 
R 2 " Acetoxy oder nur Propionoxy bedeutet und 

B die unter Formel I gegebene Bedeutung besitzt. 

Die Verbindungen der Formel la und ihre Saureadditionssalze 
werden durch Reduction einer Verbindung der Formel II 

"— A-NH-B ' 

2 II 




hergestellt, worin 

A die Carbonyl- oder die Methyl engruppe bedeutet, 
B • die fur B gegebene- Bedeutung besitzt und zusatzlich eben- 
falls Alkanoyi oder Isoalkanoyi rait 3 bis einschlieBlich '. 
8 Kohlenstoffatomen darstellt, vorausgesetzt, dafl entweder 
•nur A oder B' eine Carbonylgruppe enthalt, und 
R t und R 2 • die unter Formel la gegebene Bedeutung besitzen, 
wobei die Reduction in einem inerten Losungsmittel mit einem 
komplexen; Ketallhy.crid oder Boran oder Dibcren durchgefuhrt 
wird , gewunschtenfalls wird ein Produkt , worin * 1 niedrig Alk- 
oxy und/oder R 2 ' Methoxy bedeuten, in die entsprechende Ver- 
bindung, in oer und/oder R 2 ' Hydroxy bedeuten, durch Ather- 
spaltung Uberf Uhrt wird und gewlinschtenfalls ein Reaktionsprodukt 
in ein Saureadditionssalz mit einer anorganischen oder organi- 
schen Saure umgewandelfc wird. 0 0 9 8 2 5/2136 
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Leichtes Erwarmen, beispielsweise zur RUckf luAtemperatur ,U 
angewendet werden, urn die Reaktion zu beschleunxgen* Dxe Amide 
werden durch ubliche Verf ahren in kristalliner oder f lussxger 
Form isoliert und sind im allgemeinen genugend rein, um bex 
dem oben angegebenen Reduktionsverf ahren ohne weitere Rexnx- 
gung verwendet werden zu konnen.. 

Die Isocuma#ne der Formel III sind bekannt, oder sie konnen 
aus bekannten Katerialien hergestellt werden, wie es xn den 
Beispielen naher beschrieben wird. 

Die Amide der Formel II, worin B' n— Alkanoyl bedeutet, konnen 
durch Alkanoylierung eines primaren Amxns der Formel IV 

CH 2 -CH 2 -NH 2 

: iv 




worin R i und R, • die unter Formel la gegebene Bedeutung , besxt- 
zen hergestellt werden. Geeignete Alkanoylierung smittelsxnd 
beispielsweise n-Alkancarbonsaureanhydrxde; die angewandten 
Alkanoylierung sverf ahren sind die bekannten. 

Eine Anzahl primarer ' Amine der Formel IV ist bekannt, andere 
konnen hergestellt werden beispielsweise durch Reduction der 
entsprechenden Phenylacetamide. 

Eine Anzahl von Verbindungen, die unter die Fprmel la: fallen 
und durch die Formel Ic dargestel.lt werden • 




CH 2 CH 2 NH-B" Ic 



009825/2136 
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Das Verfahren wird vorzugsweise in flussiger Phase ausgefuhrt, 
gegebenenfalls in Gegenwart eines jnerten Losungsmittels, wie 
eines nicdrigen Alkanols, bei spielsweise Methanol, Athanol Oder 
Propanol. Verwendet man fiir die Reduktion Wasserstof f , so wird 
er durch einen metallischen Katalysator katalytisch aktiviert, 
wobei das Metall eines' der Palladium- oder Platingruppe ist. 
Geeignete Katalysator en sind bei spielsweise Platin auf Tier- 
kohle oder Palladium auf Tier kohle. Es ist vorteilhaft, bei 
Drucken bis zu 100 Atmospharen und bei Temperaturen im Bereich 
von 20 bis 100°C zu arbeiten. Das Prpdukt wird aus der Reakti- 
onsmischung durch lib liche Verfahren isoliert, gewohnlich in 
Form eines Salzes, wie das Hydrochloride 

Verwendet man ein komplexes Metallhydrid, wird eine Losung der 
Verbindung der Formel V in einem niedrigen Alkanol mit Natriuiri- 
borhydrid behandelt und das Produkt in bekannter Weise isoliert* 

Die Ausgangsverbindungen der Formel V werden hergestellt, indem 
man einen Phenylacetaldehyd, der in dem Phenylring gemMft den Be- 
deutungen von R^ und R^' substituiert ist, mit eitieih Ainin 
H 2 N^B M inischt, worin B" die unter Formel Ie gegebene Definition 
besitzt, oder indem man ein Phenylathylamin, das in dem Pheny 1- 
ring gemaB den Bedeutungen von R^ und R 2 ' substituiert ist, mit 
einem 2- oder 3-Alkanon oder einem Gycloalkarion entsprechend 
den fiir den Substituenten B" unter Formel Ic gegebenen Defini- 
tionen fiir "Alkyl" und VCycloalkYl" vermischt, gegebenenfalls : 
in Losung. Sie werden im a llgemeinen nicht in Substariz isoliert, 
sondern sofort der oben beschriebenen Reduktion unterworfen* 

Die notwendigen Phenylacetaidehyde und Ph en a thy 1 amine sind ent- / 
weder bekannt Oder werden durch bekannte chemische Umsetzungen 
hergestellt. 

Die Erf indung befaBt / sich ebenf alls mit ; 2-(niedrig Alkanoyloxy ).- 
phenathyl-a^inen und ihren Hydrochlorid^al zeh; der Formel lb 

0Q982S/2136 
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worin Rl" und,.B die oben gegebene Definition besitzen, mi t 
Acetyl- Oder Prbpionylchlorid, gegebenenfalls in Gegenwart 
des entsprechenden Saureanhydrids hergesteilt. 

Die Alkahoylierung wird durch Behandeln eines Salzes der 
Formel VI mit einem Saurechlorid, gegebenenfalls in Gegen- 
wart des entsprechenden Saureanhydrids, bei Tempera tur en iro 
Eereich von Raumtemperatur bis 120°G hergesteilt. Das Produkt 
wird isoliert, indem man die f liichtigen Bestandteile <ler Re- 
aktionsmischung im Vakuum entfernt und den Ruckstand aus einem 
niedrigen Alkanbl, wie Methanol oder Athanol, gegebenenfalls 
unter Verdiinnung. mit einem niedrigen Dialkylather , wie Di- 
athy lather, oder einem niedrigen Alkanon, wie Aceton, umkri- 
stallisiert. 

Die phenolischen Aminhydrochloride der Formel VI konnen ■gemSfl 
dem in dem ersten Teil. dieser Anrheldung beschriebenen Verf ah- 
ren hergesteilt werden. 

Die folgenden Beispiele erlautern die Erfindung naher, ohne sie 
jedoch zu beschranken. Die Temper a tur en sind in°C angegeben. 

Bei s pi el 1 ; 

a \ N-n-PropYl-2-hvdroxvphenath Ylamin-hvdrochlorid 
' Eine Losung von 19,32 g N-n-Propyl-2-hydroxyphenylacetamid 
(F = 65°C, Zers.) in 300 ml wasserfreiem Tetrahydrof uran 
wird tropfehweise wahrend 1 Stunde zu einer geriihrten Lo- 
sung von 1 Mol Boren in 300 ml wasserfreiem Tetrahydrof uran 
bei 0° unter Stickstoff zugegeben. Nach Beendigung der Zu- 
gabe wird die Reaktionsmischung 4. Stunden zum Riickflufl er- ; 
hitzt. Die gekuhlte Reaktionsmischung (0°) wird dann sorg- 
faltig durch Zugabe von 70O ml 3n-Chlorwasserstof f saure 
angesauert, und das Tetrahydrof uran wird durch Destina- 
tion unter vermindertem Druck entfernt. Das unlosliche Roh- 
produkt'wird gesammelt und an der Luf t getrocknet . Umkri- 
stallisation dieses Materials aus Athanol/Ather liefert 
009825/2136 
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digung der Zugabe wird die Reaktionsmischung 1/2 Stunde am 
RuckfluO erhitzt, und die Losungsmittel werden durch Destil- 
lati on bei vermin<Jertem Druck entfernt, wobei man das Amid 
als 6l erhalt. . 

Boispjel 3 

a ) N-Isopropyl-2-hydroxyph enathvl amin-hvdroch lorid 

Eine Losung von 12 g N-Isopropyl-2^hydroxyphenylacetamid 
(F ■* 117 bis 118°) in". 125 ml Tetrahydrof uran wird tropfen- 
weise zu einer geriihrten Losung von 1 Mol Boran in 188 ml 
Tetirahydrofuran bei 0° unter Stickstoff zugegeben. Nach Be- 
endigung der Zugabe wird die Reaktionsmischung 4 Stunden am 
RuckfiuB erhitzt. Die gekuhlte Reaktionsmischung wird durch 
Zugabe von 740 ml waflriger 3n-Chlorwasserstof f saure vorsich- 
tig angesauert, und das Tetrahydrof uran wird dann durch De- 
stination entfernt. Der waftrige Ruckstand wird dann durch 
Zugabe von 100 mi 9n-Ammoniumhydroxydl6sung alkalisch ge- 
macht, und die entstehende Losung wird erschopfend mit Afcher 
extrahiert. Die vereinigten Extrakte wer den liber., Magnesium- 
sulfat getrbcknet und unter vermindert em Druck konzeritriert . 
Der olige Ruckstand wird in 35 ml Athanol aufgenommen, mit 
7,8 ml athanolischem 8, 7n-Chlorv;assefstpff versetzt f und die 
Losung wird mit 200 nil Ather verdunnt. Per Niederschrlag v F '= 
169° (Zeis/) wird gesammel t und aus Athanol/Ather umkristal- 
IJLsiert, v/bbei man das Produkt als das Hydrochloric 9 P = 

'. 16?;5° CZers. ) erhait. . . V .;'J.y- 

Das Ausgangsmaterial wurde foigendermaBen hergestellt : ; . / 

b) N^Isopropv3-2-hvdroxybher.vlacetan>id 

Eine Mis chung. von 19,8 g Isocumarbn und 300 ml Isdprdpylamin 
• wird 1 Stunde am Rudkf lufi erhitzt^ unci das uber schussige ; 
Amin' wird dann durch Destilia tion en tf errit • Der Riickstand 
wird in heiBem Benzol gelSst, und die Benzoilosurig wird Leio- 
gedampft, bis die Kristallisatioh b^irifrt 
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100 ml wasserf reiem Benzol zugegeben. Nach Beendigung der 
Zugabe wird die Reaktionsmischung auf einem Dampfbad ?/4 
Stunde an Riickf luB erhitzt, und dann wird das Losung smitt el 
durch Destination entfernt. Das zurUckbleibende 01 wird in 
Petrolather (Kp. 30 bis 60°) bei 0° 1 Stunde geriihrt, wobei 
sich das Amid als farbloser kristal liner Feststoff , F = 63 
abscheidet. 

c) Aus N-Isobutyl-2-hydroxyphenylacetamid, hergestellt gemaB 
dem in Teil b) angegebenen Verfahren aus Isocumaron und Iso-r 
butylamin, erhalt man gemaB dem Verf ahren, das in Teil a) 
beschrieben ist, das Hydrochlorid von N-Isobutyl-2-hydroxy- 
phenathylamin, F = 235 bis 236°.- 

d) Verwendet man anstelle von sek.-Butylamin, _f wie in Teil b) 
beschrieben , Isoamylamin und reduziert das so erhaltene Amid 
gemaB dem in Teil a) beschriebenen Verfahren, so erhalt man 
N-(3-Methylbutyl )-2-hydroxyphenathylamin-hydrochlorid i F = 
215 bis 216° (Zers. ). - 

e) Verwendet man 4-Methylpentylamin anstelle von sek. -Butylamin 
bei dem in Teil b ) beschriebenen Verfahren und reduziert das 
so erhaltene Amid g email dem in Teil a) beschriebenen Verfah- 
ren, so erhalt man N-(4-Methylpentyl)-2-hydroxyph.enMlphylamin- 
hydrochlorid, F =137 bis 138,5°. 

Bei spiel 5 

a) N-tert .-Butvl-2-hvdroxvphenathvlamin-h vdrochlorid 

Eine Losung von 28 g N-tert.-Butyl-2-hydroxyphenylacetamid 
in 125 ml Tetrahydrofuran Wird tropfenweise zu eiher geruhr- 
ten Losung von 1 Hoi Boran in 400 ml Tetrahydrofuran bei 0 
unter Stickstoff gegeben. Nach der Zugabe wird die Reaktions 
mischung 4 Stunden am RuckfluB erhitzt. Die gekiihlte Reakti-r 
onsraischung wird durch vor sich tig e Zugabe von 800 ml wMBrige 
3n-Chlorwasserstoffsaure. angesauert, und das Tetrahydrofuran 
wird dann durch Destination entfernt. Es scheidet sich ein 

009825/2136 
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Ather gewaschenV Umkristallisation aus Methanol/ Ather ^li.^ 
fert das Produkt:, F 168?* 

Das Ausgangsmaterial wurde f olgendermaflen hergestelltf 

b) K-Cvclopropyl-2-hvdroxvphenylacetamid 

Eine Losung von 20 g Cyclopropylamin in 50 ml Benzol wird 
tropfenweise wahrend 15 Minuten zu einer geruhrten Losung 
von 20 g Isocumaron in 100 ml was serf rei em Benzol zugegeben. 
Die Mischung wird 1/2 Stunde bei Zimmer temper a tur geriihrt 
und dann bei Dampfbadtemperatur 15 Minuten am RUckfluB er- 
hitzt. Das to siing smittel wird durch Destination entfernt,. 
) und zu der heiBen Mischung werden 50 ml Petrolather gegeben* 

Beim Kuhlen scheidet eich dab Amid ab. Es wird gesammelt und 
gut mit Benzol gewaschen, F = 125 (Zers>)V 

Bei spiel 7 # ; 

a) N-CycloDentyl-2-hydroxyphenathyl amin-hydrdchlorid - 
Eine Losung von 13,16 g N-Cyclqpent^ 

(F. = 128°, Zers. ) in 200 mr wasserfreiem Tetrahyc^furar; jtfird 
tropfenweise wahrend 1 Stunde zu ein^r ^e^tihrj: enJU5?un^ yon 
1 Mol Borah in 180 ml wasserfreiem Tetrahydrof uran ;be^ C>° . 
unter Stick stof£ zugegeben. Nach Beendigung der ?tigabe v/ird 
die Reactions mis chung 4 Stunderi .am JRuckf lyft er^tzt. V£e ayf 
| , 0? geku^ 

aiorwasserstpff saure angesauert , und das Tetr;ahy;<Jrofwan 
wird durch . Destillation unt^r yer^indertem Pruck ;^tf ernt* y 
Die zuruckbleib^nde Wafirige Mischung wird .15 Styn^en 
gelassen , und das unlos lich^ Material 4 wird ges^mie^t jund f gn 
der Lqf t get^ockneti UmkristallisA^Q^ 

lief ex t das Produkt f F .= 201° (Zers*.). ... _ - 



♦ -r- s. 



Das Ausgangsmaterial wurde folgendermaBen hergestellt; 

b) N-Cyclopentyl-2-hvdroxyphenylacetamid 

Eine Losung von 15 nil Cyclopentylamin in 50 ml Benzol wird 

: i0 0 982S/24 3$ ; ; . _ _ 

v • " - ' J f - r 4 »~- w ,<••/•• , , ' * . • . 
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b) 2. 3-Dimethoxyphenvlacetvlchlorid 
Eine Losung von. 101 g 2,3-Diroethoxyphehylessigsaure in 
300 ml Benzol wird tropf enweise zu. einer geruhr ten Losung 
von 100 ml Thionylchlorid in 200 ml Benzol gegeben. Mach 
Beendigung der Zugabe wird die Mischung 2 Stunden am Ruck- 
flufl erhitzt, und Uberschussiges Reagens und Losungsmittel 
werden auf einem Rotary-Verdampf er bei Zimmertemperatur 
entfernt, wobei man das Saurechlorid erhalt, dasohne wei- 
tere Reinigung in der nachsten Stufe verwendet werden kann. 

c ) 7-Methoxy-2-oxo-2 , 3-dihydrobenzo/"b_7f ur an 
Eine Losung von 43 g 2 , 3-Dimethoxyphenylacetylchlorid in 
200 ml Schwef elkohlenstoff wird langsam zu einer Suspension 
von 53,2 g wasserfreiem Aluminiumchldrid in. 1400 ml Schwef el 
kohlenstoff bei 0° : zugegeben. Nach Beendigung der Zugabe wird 
die Mischung 24 Stunden bei 0° gerQhrt. Die Mischung wird 
dann in eioe Mischung von 500 ml konzentrierter Chlorwasser- 
stoffsaure und Eis gegossen, die Schwef elkohlenstoff schicht 
wird abgetrennt und. die waBrige Schicht mi t Ather gewaschen. 
Die organischen Extrakte werden vereinigt,. mit Wasser gewa- 
schen und uber wasserfreiem Magnesiumsulf at getrocknet. Ent- 
fernung der L6 sung smitte 1 unter verminder tern Druck liefert 
einen oligen Riickstand, der im Vakuum destilliert Wird. Das 
Produkt wird bei 115°/0, 005 Torr. gesammelt und wird so fort 
/fest. 

d) W~lsopropvl-2-hvdroxv-3-methoxvo henvlacetamid 

Eine Losung von 22 ml Isopropylamin in 50 ml Benzol wird 
tropf enweise wahrend 1/2 S tunde zi) einer geruhr ten Losung 
von 22 q 7-Methoxy<-2-oxo-2 , 3-dihydrbbenzb/"V7f uran in 150 ml 
Benzol zugegeben* Nach Beendigung der Zugabe wird die LSsung' 
bei Dampf.badtetnperatur 15 Minuten am Ruckfjufl erhitzt- und 
dann auf die Half te ihres Volumens konzehtriert . Die Mi- 
schung wird heft ig geruhrt,und 50 ml PetroiSther werden 
3ttgefBgt% Der Peststof f wird gesammelt und gut mit kaltem 
Benzol gewaschen* Trocknen an der Luft liefert das ge- 
wilnsehtfe Amiti* Jt ■* 135 bis 136°* 

&09B2B/2136 • 
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njj 5 1,5123 erhalt. 

c) 2 t 3-Dioxo-7-roethyl-2,3--.dihydrobJn2o/"b_7furan 

Eine Losung von 148,1 g o-Tolylchlorglyoxalat in 180 ml 
1, 1,2,2-Tetrachlorathan wird wahrend eines Zeitraums von 
90 Kinuteri zu einer eiskaiten Suspension von 115 g Alumi- 
niumchlorid in 420 ml symm.-Tetrachlorathan gegeben. Die 
Reaktionsmischung wird dann 15 Stunden bei Zimmertemperatur 
gerUhrt. 400 ml waftrige 3n-Chlorwasserstof f saure und dann 
Wasser werden ,zu der gekiihlten Mischung gegeben. Die Mi- 
schung wird mit wenig Chloroform verdiinnt, urn die Emulsion 
zu trennen, und die organische Schicht wird abgetrennt. Die 
organische Schicht wird mit 3n-Ghlorwasserstof f sSure, dann 
mit Wasser und schlieBlich mit etv/as gesattlgter Natrium- 
chloridlosung gewaschen. Die Losung wird liber Magnesiuri- 
sulf at getrocknet, und das meiste Lc5sungsmittel wird unter 
vermindertem Druck atbgestreif t . Der Ruckstand wird tait Te- 
trachlorkoh lens toff verdiinnt, und die sich abscheidenden 
gelben Kris tall e werden gesammelt und getrocknet, F - 97 
bis 128°. : 

d) 2-Hydroxv-3-methvlmandelsaurelacton 

Eine Mischung von 30 g 2 , 3-Dioxo-7-methyl-2 , 3-dihydrqbienzo- 
/~b_7f uran und 3 g 10%-iges Palladium auf Tierkohie in 750 nil 
Essigsaure wird uhter Wasserstoff bei Atmospharendruck ge- 
schiittelt. Nachdem ca. 4175 ml Wasserstoff verbraucht sind , 
hort die Auf nahme von Wasserstoff auf* Die fi.l trier te Lo- 
sung wird bei vermindertem Druck' von dem Losung smittel ab- 
gfestreift. Der Ruckstand wird in Ather gfclost und ttit Na- 
triumbicarbohat losung und dann mit etwas Wasser gewaschen. 
Die LSsung wird ub^r Magnesiumsulfat getrocknet und vom L6- 
sung smittel unter vermindertem Druck abgestreif t , wobei man 
das Lacton als geibes 01 erhalt* 

e) 7-Methvl-2-oxo--2, 3-dihydrobenzo/~b 7furan 

Eine Mischung von 1,61 g rotem Phosphor, 0,537 g Jod und 
20 ml Eisessig wird bei Zimmertemperatur 25 Minuten stehen- 
009825/21 36 
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Das Ausgangsmaterial wurde folgendermaBen hergestellt: 

b ) K ! -n-0ctyl-2-hydroxyphenylacetamid 

12 ml n-Octylamin werden zu einer Losung von 12 g Isocumaron 
in 130 ml Benzol zugegeben, und die entstehende leicht gelbe 
Losung v/ird 4 Stunden bei 70° geriihrt und dann 2 Tage bei 
Zimmertemperatur. Pie Reaktionsmischung wird unter vermin- 
der tern Druck konzentriert . Eine Losung des zuriickbleibenden 
01s in Ather wird mit v/aBriger 3n-Chlorwasserstoff sMure und 
dann mit Wasser gev/aschen, iiber Magnesiumsulf at getrocknet 
und schlieBlich unter vermindertem Druck konzentriert, wo- 
bei man ein schweres Ol erh31t, das langsam kristalltsiert , 
F = 42 bis 49°. 

Beispiel 11 

a) N-Cyclooc tyl - 2 -h ydroxyph ena thy'l amin-h ydro ch lori d 

Eine Losung von 26,3 g N-Isopropyl-2-hydf oxyphenylacetamid .> 
(F - 96 bis 108°) in 80 ml wasserf reiem Tetrahydrofurari ; 
wird tropfenweise zu einer Losung von 1 Mpl Boran in 202 ml 
Tetrahydrofuran bei 0° unter Stickstof f gegeben. Nach Been- 
digung der Zugabe v/ird die Reaktionsmischung 4 Stunden am 
RuckfluB erhitzt. Zu der gekiihl ten Reaktionsmischung gibt 
man vorsichtig 295 ml waBrige 3n-Gi lor was sers toff satire und 
, entf ernt dann das Losungsmittel durch Destination. Der Nie- 
derschlag v/ird gesammelt und dann mit v/aBriger 3n-Clj lorwas- 
serstof f saure gewaschen. Der Feststoff wird durch azeo trope 
Destination mit Athanol/Eenzol getrocknet und dann aus Me- 
thanpl/Ather umkristallisiert, wobei man das Produlct als : . 
weiBe Kristalle erhalt, F = 133 bis 137° (Zers.). 

Das Ausgangsmaterial v/urde folgendermaBen hergestellt; 

b) N-Cyclooctyl-2-hvdroxyphenylacetamid 

Eine Mischung aus 15 g Isocumaron, 2b ihl Cyclopctylamin und 
150 ml Benzol wird uber Nacht am ROckfluB erhitzt, und das 
Losungsmittel wird dann durch Destination unter v^rroin der- 
009825/2136 
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Die erforderlichen Isocuma^ne konnen folgendermaflen herge^ ; , ; 
stellt werdeh: 

2 , 6-Dimethoxypheny lacetonitril , das man beispielsweise aus 
2,6-Dimethoxybenzoesaure durch Veresterung , Reduktion des 
Benzylaikohois mit Boran, U^andlung in das Benzylchlorid 
mit Thionylchlorid und Benandlung mit U'atriumcyanid erhalten 
kann, wird mit Natriumhydroxyd hydrolysiert , wobei man 2,6- 
Dimethoxyphenylessigsaure, F = 149 bis 150°, erhalt. Diese 
wird mit 48%-iger Bromwasserstof f saure behandelt, wobei man 
2,6-Dihydroxyphehylessigsaure erhalt, die dann mit p-Toluol- 
sulfonsaure zu dem 2-Oxo-4-hydroxy-2, 3*dihydrobenzo/ b_7furan. 
F = 138 bis 140° cyclisiert wird. 2-Oxo-5-methy 1-2 ■ 3-dihydro- 
benzo/-b7furan f F = 73 bis 74°, wird in analoger Weise aus 
2-Methoxy-5-metliylpheny lacetonitril erhalten . 

Xhnlich wird 2-C*6-5-chlor-2,3-dihydrobenzo/~b_7f uran , f - 
132°, aus 2-Hydroxy-5-chlorphenyl essigsaure du rch Kingsch luil 
rait p-Toluolsulfbnsaure erhalten. 



2-Oxo-5-methoxy-2V3-dihydrobenzp/""b_7furan t F = 90 bis 91 ,. 
wird aus 2,5-Dimethoxyphenylacetylcnlorid durch Zugabe eiher 
LSsung aus 23,2 g des Saurechlorid in 100 ml Schwefelkohlen- 
stoff zu einer Suspension von 28 g wasserfrei em Aluminium* 
chlorid in 700 ml des gleichen LSsungsmi ttels unter Stick- 
stoff und bei 0° erhalten. Uach Beendigung der Zugabe wird : 
die Miscnung ibei 0° 24 Stunden gerUhrt Una dann mit eiher : 
Kischung aus/ 400 ml ChidrWassersfcof f saure und Eis zersetzti 
Die wahrige Schicht wird abgetrennt fcntf ■at' ^ Clfto^pf^■■■«^A-' 
hi«^■t; r und die vereinig ten Extrakte und die organi sche V • ' ' * 
Schicht werden mit Nasser, wSOrigem Natriumhydroxyd und wie- 
der mit Wasser gewaWchen. Kach Trbcknen uber : Hagnesium^sulf at 
wird die orcanische Losung unter vermindertan Druck einge- 
dampft, wobei roan die gewBnschte Verbindung erhalt, die* dUttcb 
Destination bei 115 bis 1 1*°/0 , OS Torr . weiter ger einigt , , : , 
werden ; kan ; n. in.-? ':'. ■ •. -'.V ■•' v >■':■< '■ - "• :?•»•> t~i •■..>". 

009826/2136 
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das Hy droch lorid mit einero F = 112° (Zers. ). 

Beispiel 15 ; 

N-Isopropyl-?-hydroxvphenathy3 enin-hydrbchlorid 
Eine Losung von 9,7 g N-Isopropyl-2-hydroxyphenylacetamid ir> 
75 ml wasserfreiem Tetrahydrofuran wird, tropf enweise bei Zim- 
mertemperatur zu einer geruhrten Suspension von 3,8 g Lithi- 
umaluminiumhydrid in 100 ml des gleichen Losungsmittels zu- 
gegeben. Nach Beeridigung der Zugabe wird die entstehende Mi- 
schung bei Zimmer temper atur iiber Nacht geruhrt und dann 4 : . 
Stunden am Ruckflufl erhitzt. Uberschussiges Lithiumalurainium- 
hydrid wird durch sorgfaltige Zugabe von 25 ml Isopropanol zu 
der gekuhlten Mischung zertsort. Danach werden 150 ml waftrige 
3n-Chlorwasserstof f saure zugefiigt und die Losungsmittel durch 
Destination unter vermindertem Druck entfernt. Der Feststoff 
wird gesammelt, mit 3n-Chlprwas sers toff saure gewasch en und 
getrocknet. Umkristallisation ausMethanoi/Ather liefert das 
Produkt als f orb lose Kristalle, F = 169 bis 171°, ein Misch- 
schmelzpunkt mit einer authentischen Probe zeigt keine 
Schmelzpunktdepr ession . 

Beispiel 16 . 

N-n-Butyl-2-hydroxyph enathy lamin-hydrochlorid- 

Eine Losung von 3,5 ml Buttersaureanhydrid in 15 ml wasserfrei 
em Benzol wird tropf enweise zu einer geruhrten Mischung von 
3,0 g 2-Hydroxyphenathylamin und 1,6 ml Triathylamin in 30 ml- 
Benzol zugegeben. Nach Beendigung der Zugabe wird die Mischung 
3 Stunden am Ruckflufl erhitzt. Die gekuhlte Mischung >;ird rait 
Kaliumbicarbonatlosung und dann mit Wasser gewaschen. Nach 
Trocknen uber Hagriesiurasulf at wurde die Losung konz en tfiert , / 
wobei man das N-( 2-Hydroxyphenathyi )-butyramid als ein Ol er- 
hielt, das langsam fest wurde, F = 70°. 

Dieses Material wurde dann, wie in Teil b) von Beispiel 2 be- 
schrieben, reduziert, wobei man das Aminhydrochlorid, F = 
1B8,5 bis 190°, erhielt r das in jeder Beziehung mit dan in 
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e) N-n-Butyl-2-roe'thoxy-5-chlorphenathylarain-hydrochlorid, 
F = ISO bis 191°, 

f) K— Isopropyl-2 \ 3— dirnethoxyphenarhylamin-hydrochlorid, F = 
121° (Zers.), 

g) N-Isopropyl-2,5-dimetho>:yphenathylarain-hydrochlorid, F = 
138° (Zers. ), 

h) N-n-Butyl-2, 3-dimethoxyphenathylamin— hydrbchlorid, F = 
135°'. ' . . 

Die Ausgangsmateri alien wurden auf folgende Weise erhalten: 

Eine Losung von 24 g Thionylchlorid in 50 ml Benzol wird ferop- 
) fenweise zu einer geruhrten Losung von 24,9 g 2-Methoxyphenyl- 

essigsaure in 200 ml wasserfreiem Benzol gegeben. Nach Been- 
digung der Zugabe wird die Mischung 2 Stunden am RUckfluB er- 
hitzt und dahn 1 weitere Stunde bei Zlmmer.teinperatur geruhr.t. 
Uberschiissiges Reagens und das Losuhgsmittel werden unter ver- 
roinderUem Druck entfernt, und das zurUclbleibendedunkelgefarb- 
te 8l wird bei lOO^/i; 5 Torr. destilliert , . wobei roan 2-Meth- 
oxyphenylacetylchlorid, das erneut bei 85°/0,5 Torr. destil- 
liert wirdy erhalt . 



Eine Losung von 15 ml Isopropylamin in 50 ml Ather wird trop- 
fenweise zii ^iner : g^ruhr ten unci gekOhlten : ' LSsuhg voir lS^^g 
2-Methbxyphenyl adstyletilorid in 350 : in]: viass^f reietf "fther • :i 
gegeben. Kach Beendigung der Zugabe wird die Mischung 15 Mi- 
nuten am RuckfluH erhitzt und der Feststoff durch Filtration 
entfernt. Die Atherlosung wird mit Wosser gut gewaschen und 
dann uber wasserfreiem tfagnesiumsulf at getrocknet. Entf er- 
nung des Athers unter vermindertem Druck liefert N^Isopropyl- 
2-methoxyphenylacetamid. als f arblosen Feststoff, F ■ 108 
(Zers. ) . 

Ahnlich erhalt man aus Isopropylamin und 
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Beispiel 1 8 



N-Isoprcov 1 - 2 -hvdrox vnh ena th vl am inh ept anpa t . ; , , . . 

Eine Losung von 10,0 g N-Isopropyl-2-hydroxyphenathyIamin^ ■ 
hydrochlorid in Methanol wird mit einem Aquivaleht waftrige* 
Natriumhydroxyd behandelt. Die entstehende Mischung wird zur 
Trockne aufkonzentriert und der RUckstand mit Isoprbpanol ex-.- 
trahiert. Die Extrakte werden enter vermindertem Druck kon- 
zen trier t, wobei man die freie Base erhalt. 

Eine Losung dieser freien Base in Methanol wird mit 6,6 g 
Heptancarbonsaure behandelt. Die entstehende Losung wire auf- 
konzentriert, wobei man ein schweres 01 erhalt, das langsam 
kristallisiert. Zwei Umkristallisationen aus Ather liefern 
das Salz als weiBe Kristalle., F = 93,5 bis 95,5 . . 



• Bei spiel 19 

N-Isopronvl-2 - 3-dihvdro xvphenathy] ami ri-hydroch lorid _ 
Eine Mischung von 1 g N-Isopropyl-2-hydroxy-3-methoxyphen- 
Sthylamin-hydrochlorid in 30 ml konzentrierter waflriger Chlor- 
wasserstoffsaure wirdin einem abgeschmblzenen Rohr 3 Stunden 
bei 160° erhitzt. Konzentration der entstehenden Losung unter 
vermindertem Druck liefert das^rodukt, das aus Methanol/Ather 
umkristallisiert wird, F = 145°. . 

^ Beispiel 20 

\ N-Isoprocvl-2-hvdroxyphenathv latnin-hvdrochlorid 

a) Eine Mischung von 0,8 g N-Isopropyl-2-methoxyphenathylamin- 
hydrochlorid und 30- ml konzentrierter Chlorwasserstof fsaure 
wird auf 160 p in einem abgeschmolzenen Rohr 3 Stunden er- 
hitzt. Die entstehende kl are Losung wird unter vermindertem 
Druck aufkonzentriert, und <fcr erhaltene Feststoff wird aus 
Methanol/Ather umkristallisiert, wobei man das Produkt als 
farblose Kristalle ^rhSlt, F = 168 bis 169° (Zers.). Die 
Verbindung war in jeder Beziehung identisch jnit der Verbin- 
dung, die gemSB Beispiel 3 hergestellt wurde. 

. • 009825/2136 
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d) N-Cyclopentyl-2-acetoxyphenathylamin--hydrochlorid l F = 14 

e) N-Isopropyl-2-acetoxy-5-chlorphenathylamin-hydrochlbrid f 
F = 196 bis 197° und 

f ) N-n-Butyl-2-acetoxy-5-chIorphenathylaiiiin-hydrochiorid, 
F = 159 bis 160,5°. 

Beispiel 22 ' ' 

N^Isoproovl-2-pcetoxvphenSthylarr>in-hvdro chlorid 
Eine Losung von 10,0 g N-Isopropyl-2-hydroxyphenathylamin- 
hydrochlorid, 25 ml Acetylchlorid und 25 ml Essigsaureanhy- 
drid wird 22 Stunden auf 100° erhitzt; Die gekUhlte Reakti- 
onsmischung wird unter vermindertem Druck konzentriert und 
der Ruckstand in wenig Methanol gelost. Die entstehende Lo- 
sung wird mit Ather verdunnt und die Losung mit trockenem 
Chlorwasserstof fgas behandelt, bis sich ein unlSsliches 01 
zu bilden beginnt. Die Mischung wird dann bei 0° aufbewahrt, 
wobei das 01 kristallisiert . Weitere Verdunnung mit Ather 
liefert das Ester-hydrochlorid, F = 138,5° <Zers.). 

Beispiel 23 

N^Isopropvl-2^hvdroxvnhenMthvlamin-hvdr oGhlorid 
Eine Mischung von 4,0 g 2-Hydroxyphenathylamin , 10%igem 
Palladium-auf-Tierkohle und 175 ml Aceton wird auf 70°C 
unter einem Druck von 90 Atmospharen Wasserstoff 18 Stunden 
erhitzt. Die entstehende Losung wird filtriert und unter 
vermindertem Druck konzentriert, wobei man ein 01 erhSlto 
Das 01 wird in wenig Methanol gelost, und die Losung wird 
mit athanolischem Chlorwasserstof f behandelt und mit wasser- 
freiem Ather verdunnt, wobei man das Aminhydrochlorid «rhSlt 
das aus Methanol/ Ather umkristallisiert wird, F = 167 bis 
171°C. 

Beispiel 24 

N-IsoproDYl-2-hydroxy-3-chlorphenathvlamin 

Eine Mischung yon 3,1 g 2-Hydroxy-3-chiqrphenathylamin, 225 

0098267 21 36 
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der geriihrten Mischung zugefugt, die dann 3 Stunden am RUcl?-: ; 
flufi erhitzt wird. Die Mischung wird unter vermindertem* 
Druck kon=entriert,und der RUckstand wird rait Wasser gerwa-' 
sen en, urn das Pyri din-hydro ch lor id zu entferhen. Die gesam- 
melten weiBen Kristalle werden im Vakuum uber Ph/osphdr- 
pentox^getrbcknet, wobei man iiethyl-o-hydroxy-m-chlorphen- 
Mthylketoxim, F = 102 bis ill°C, erhalt. 

Eine Mischung von 13,4 g Kethyl-o-hydroxy-m-chlorphenathyl^ 
ketoxim und 436 g Polyphosphorsaure wird bei 140 C 1/2 
Stunde gehalten. Die Mischung wird dann in einero Eisbad ge- 
kiihlt, und 670 ml konzentriertes AriCToniumhydroxyd in 5O0 ml 
Wasser werden langsam zugefugt. Die Mischung wird dann mit 
Chloroform extrahiert, und die vereinigten. Chloroform extrak- 
te werden mit Wasser gewaschen und uber Magnesiumsulf at ge- 
trocknet. Abdestillieren des Chloroforms unter vermindertem 
Druck liefert N-2-Hydroxy-3-chlorphenathylacetamid, F ;= 131 

bis 145°C. 

Eine Mischung von 6,7 g N,-2-Hydroxy-3-chlorphenSthylacetamid 
und 300 ml konzentrierter Chlorwasserstof f saure wird uber 
Nacht am Riickflun erhitzt. Die gekiihlte .Mischung wird mit 
wafcrigem Ammoniak bis zur basischen Reaktion (p H 10 bis 11) 
versetzt und mit Ather extrahiert. Die vereinigten Atherex- 
trakte werden uber Magnesiumsulf at getrocknet. Abdestillieren 
des Athers unter vermindertem Druck liefert das Rohprodukt, 
das aus Isopropanol umkristallisieert wird, wobei man das 
2-Hydroxy-3-chlorphenathylamin , F = 162°C (Zers. ) erhalt. 

Beispiel 25 

N-Cvclopentvl-. N-Cvclooctvl- und N-sek.-But yl-2-hvdroxv- > 
■ phena thvlamin-hvdroch lorid 

Verwendet man das in Beispiel 23 beschriebene Verfahren, so 
erhSlt man. aus 5 g 2-Hydroxyphenathylamin und 20 ml Cyclo- 
pentanon qder 20 ml Cyclooctanon in 100 ml Xthanol oder 80 ml 
2-Butanon die fblgenden Produkte: 
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wurde unter 90 Atmospharen Wasserstoff bei 75° 18 Stunden 
erhitzt. Nach Entferhung des Katalysators und Abdestil lie- 
ren der Losungsmi ttel unter vermindertem Druck wurde dor 
Ruckstand in Methanol aufgenoromen ; athaholischer Chlor- 
wasserstoff wurde zugefugt und die Losung mit Ather ver- 
dunnt. Der iiiederschlag wurde umkristallisiert., wobei man 
das Aminhydrochlorid, F = 121° (Zers. ) erhielt. 

Verwendet man 2,5-Dimethoxyphenylacetaldehyd anstelle des 
2,3-Dimethoxyderivats in dem obigen Verfahren, so erhalt 
■ man: 

b) N-Isopropyl-2 l 5~dimethoxyphenathYlamin-hydrochlorid, F = 
138° (Zers. ). 

c) Pie obigen Produkte werden ebenf alls erhalten, wenn die 
als Zwischenprodukte entstehenden Imine mit Natriumbor- 
hydrid reduziert werden. 

Wie T^ereits angegeben , besitzen die Verbindungen der Formel I 
hypotensive Aktivitat. Diese Aktivitat kanri in Testtieren, wie 
der Ratte, der Katze oder dem Hund durch ubliche pharmakologi- 
sche Testverfahren gezeigt werden. 

Um die Verbindungen der Formel I zu verabreichen, vorzugsweise 
in Form ihrer pharmazeutisch vertraglichen Saureadditionssalze, 
konrien sie in Zusammensetzungen und Dosiseinheitsformen ein- 
gearbeitet werden. 

Pharmazeutisch vertraaliche Saureadditionssalze schlieBen Sal- 
ze ein, die si ch von einem Amin der Formel I und einer der 
folgenden Sauren ableiten; Chlorwasserstof f saure, Bromwasser- 
stoffsaure, Schwef elsaure, Phosphor saure, Methansulfonsaure, 
EssigsHure, Milchsaure, Succinsaure, Apfelsaure, MaleinsHure, 
Aconitsaure, Phthalsaure, Weinsaiire, Embonsaure, Onanthsaure 
und ahnliche Sauren. Die Verwendung der Hydrochloridsalze ist 
bevorzugt; andere pharmazeutisch vertragliche Salze konnen 
hiervon oder aus den freien Basen durch ubliche Verfahr en 
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Bel spiel 29 

Bestandteile . 7^enqe/Tnblette 

N-Isopropyl-2-acetoxyphen3thylarnin- 

hydrochlorid , • 25 mg 

Mai ss tar Ice 130 mg 

Lactose 160 m 9 

kolloidales Siliciumdioxyd 4 mg 

Gelatine * 5 *"? 

Magnesiumstearat ■ 1 mg 

Die zuvor genannten Bestandteile werden innig vermischt 
und in Tabletten gepreflt, die 25 mg des aktiven Bestandr- 
teils enthalten und fur die orale Verabreichung geeignet 
sind. Die Tabletten konhen mit Kerben versehen werden, da 
mit man kleinere Dosen verabreichen kann. 
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deutet.mit 5 bis einschlie31ich 8 Kohlenstof fatomen, unci 
R 2 rvur Hydroxy oder Methoxy bedeutet. 

**** 1 • " 

Verfahren zur Herstellung von Verbindungen der Formal la 




(la) 



worin 

R a Wasserstbff, Hydroxy oder Ch lor bedeutet oder niedrig 
Alkoxy oder niedrig Alkyl mit hochstens 4 Kohlenstpff- 
atomen darstellt, 

R 2 f Hydroxy oder Methoxy bedeutet und • 

B Alkyl, Isoalkyl oder Cycloalkyl darstellt, wobei jedes 
3 bis einschlieBlich 8 Kohlenstof fatome enthalt, oder 
die Gruppe -CR 3 R 4 R 5 bedeutet, worin Rg, R 4 und R g je 
Methyl' oder Athyl bedeuten, 

und ihre Saureadditionssalze, dadurch gekennzeichnet, daB 
eine Verbindung der Formel II 




worin . 
A die Carbonyl- oder die Methyl en gruppe bedeutet/ 

B' die oben fur B geg&bene Bedeutung besitzt und zusatzlich 
hierizu ebenso Alkanoyl oder Isoalkanoyl mit 3 bis fin- 
schliefilich 8 kohlenstof fa tomen bedeuten kann, yorausge- 
setzt, daB nur eines von A und B* eine Carbonylgruppe 
en tha i t, und 

R^ und R^ 1 die oben anfebenen Bedeutuhgen besitzen, 
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R, .Wasserstoff, Hydroxy, Chlor oder niedrig Alkyl oder 

niedrig Alkoxy mit hochstens 4 Kohlenstof f atomen dar- 
stellt, 

R 2 ' Hydroxy oder Methoxy bedeutet und 

B» Alkyl oder Isoalkyl bedeutet, v/obei jedes 3 bis 8 Koh- 
lenstoffatome einschlieiUich enthalt, oder Cycloalkyl 
bedeutet mit 5 bis einschliefllich 8 Kohlenstof f atomen, 

und ihre Saur.eadditiosssalze, dadurch gekennzeichnet, daft 
eine Ver bindung der Formel V 

CHo-CH-K-? 



(V) 



worin 

P und Q zusammen eine Bindung bedeuten, 
X Wasserstoff bedeutet und 
' -ZX Alkyl, Isoalkyl oder Cycloalkyl bedeutet oder 
Q und X zusammen eine Bindung bedeuten, 
P Wasserstoff bedeutet lind 

Z Alkyliden, Isoalkyliden oder Cycioalkyliden carstellt, 

und R; und RI d?e oben angegebene Bedeutung iiaben, . vrvmnl «»- 

, St 1 katalytisch aktiviertem Wasserstoff oder einem komple 

xen Metal lhydrid reduziert wird, gewunschtenf alls ein Pro- 

dukt, daft niedrig Alkoxy- und/oder Methoxygruppen enthalt, 

zu dem entspr echenden Hydroxyderivat hydrolysiert wird und 

gewunschtenf alls das Produkt in ein Saureadditionssalz mit 

organischen oder anorganischen SSure uberfuhrt wird. 

14. Verfahren gemaft Anspruch 13, dadurch gekennzeichnet, daft 
katalytisch ak'tivierter Wasserstoff verwendet wird. 

15. Verfahren gemafl Anspruch 14, dadurch gekennzeichnet, daft 
der Katalysator ein Metall der PaUadiumgruppe oder P la tin 
enthalt und das Verfahren bei einem Druck im Bereich von 
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CH 2 -CH 2 -HH-B • HC1 



(VI) 



worin 



: R l" und B die oben artgebenen Bedeutungen besitzen, 

roit einesn niedrigen Alk&noylchlorid, gegebenenfalls in Ge-r 
genwart .des entsprechenden niedrigen Alkancarbonsaureanhy- 
drids, alkanoyliert wird 

.21. Therapeutische Zusemiaensetzung mit hypotensiver Wirkung in 
warmblutigen Tieren , dadurch gekcnnzeichnet, dafi sic eine 
therapcutisch wirksame Hehge. eincr Verbindung der Forme 1 I 
genial* Anspruch 1 und 2 enthalt zusammen mit einem pharma- 
zeutisch vertraglichen VerdUnnungsmittel Oder Trager oafur 
und in Dosisforinen, die fur die innere Verabreichurg geeig- 
net sind, compound! ert ist. 



» 
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